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CHEC:^D-200a 
mMMit * i t && origlimt meek «f &• £NQ1 Balln ^ii««rit 
01S!^ Iiistit&tld& for tbe aford of aigr oHier airgroi. 
Ttia^t of %ttiOBatlo0| 
HEAD 
Beftttment ot M.thematiBi 
AUfMb Muslim UniverntT 
ALIGARH 
4 C t g O W I « S I ? S E X B I } f 
It Has ^«ji ngr irifil,«0i to work ttsder tbt lBiplrl»Cf 
«tl.iaQl4ting st2|>«VTiBlfi& ftoA sai^aziee of Sr, S, Xili«lr Klmxiy 
wb« )iei8 introduced m to %li» fi^ Ijcm&oli of Hodsrn Algalira 
partieelarXjr to th» mm detelopsieiits In ifodulo fimtnvy» 2 
^xproet ^ hfiairtieat and plfio^est graUtude to hla for his 
snetaining affection and personal •aooBrageiasnt without whioh 
^lie work wo»ld baira not seen tto« light of the day, 
l|r gratitndo go^e to ^of« S.Zihar aiwin, B a^d^ l^ partBHint 
of KathoKatioSt 4Usirh MiiliB tlniverailQr» Aliprh^for iroTiding 
oftrjr faoility available to ne in the dops^tosnt* 
1^ thanks aro also due to the UM'Voreit^  Grants Comiiaaien, 
io7t«of lndia,for financial aasistaneo to oarry out this 
restareh vca^ k, 
Z aa also ohli^d to W oolleagBOe partionlarly to 
]lr«liofaed 4^ haad, I7«<}«C* feaohi^ FeUowt in tho Dopartatnt for 
thoir holpfttl dieeaasiona and tioely enooc^agoiwnt^ 
Hnalljr« I aa also thaiOcfal to llr .mfie AlYi for hit 
skilfnl ^ping of thia thttia im^ito of his hnngr •ehedule. 
JLAI Mii'^ Ji^an: 
Departwint of anthinatios ( Ahdnl Salia iivari ) 
Aligufh Hialiii trnitiraity 
Ali8irh«30200lt India* 
Siitod<» 27t9»! 
fs^Mm «*« • • • * • • 
3* l»>4iviiibx« ana ta^BlQ m'tim&^mm** 
10« Bifiaition and mimi^m 
tU^ Bene ^r^t«ri«&tloos 
« • • 
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P R S f 4 0 S 
I t i& mil Wsmm fliat pete m^mmpB^ ^f^^ mst>s)tmpB$ 
f^ m r i ^ s l^ fSft of m^tm hm& hmn tlndditi l^m. %im t§ tuiit 
tt»ll^ i»dtile& «w«r primlpa, ideal 0m&im wii% ldwsli^« Xt 
t#i li»ffei^ 9^ a m«f ielimtt Qiitill&% tn ec^ sniaiir Hie elm© of 
rlagt ^ittt» for tli» os^le® $f«r t i t ^ rJLi^ @i tise rtsaits of 
abotlaii 0^mm ^ ^ ^« oaa»Pi«A« imot tbooe s%4|o« «^« mmtiM^ 
% lyipioliis sow roitriotioutt oltlior ofi minloii or tl» r i a ^ 
ln^otifo t^ fli@ l.att«i* l^ riHi of o%iir tmo l»o«» IB^O of ton #!»» 
]^r laolaooti In l$3^$ I* Eafi«i»^ pnermlisoi soia» of l3io i90tl 
tsotm ifooitto ^ piro i^l»|^ oiipi aad Sviolilo m^^ ^or m^lm 
mm" m^mitiA wixm ^ ^ mio^tioii tixm* ^ iroytd o voxf fonao* 
»oiitii| rmntt t *^ >9' fi»i%ol|r @8ti«ratot nodnlt oir«r luo oidiool 
» s l ^ t imlaatioE *im ^ dirtof oos of ofoUo @oa»t«8\ mttiTi 
In WlQf % Slieil^d and ^» Ci« iol^ii otudiod suidaloo ewm 
( t t ) 
ettk^«ft «ffirM Tins» tuift itto4ul«» oir«r tlieoe r l n ^ ana ai4 0os« 
i^ e«7 iisiMhil adc^ ME|p09iti9n Idtn^ reisK* ID l^tSy Q« lanitMi|««liiff 
^nsrsU^A mm of tb* iresaXtt of tamlon mljouaii iroup* fear 
tcraloa soduloo ov«r l^ iifia«d 3)i^ loidtia prisae tim»» 2iitt«rt t& 
t97!>t S« S l i ^ fllSj dM «bt amloaotsft ettn r^ of looAaUo OT«r 
tiomi^d lam^&l^^ m®Wmt$&m ptim Tii^s and $simr&iim(i «o»o 
of Hia i^oeiilts of at^ollaii groups* I » [34] h» furttua* introfinooft 
tlio ooneopt of ^porilgr aM a^nemtiatd OOSMI of m§ mm vooulto 
0f [19]* Booon^t in ItTTt ^ %Mlr KHan [2^] otudlod tuo 
aodolo oatisi^iiig two eoMitiotio a» introduood tuy Singh [54] 
ttud oatlod tbo mdulo do S^^oodale* AmlogmiBly, £ , ZolMt^  Sboii 
«l.@o inlrodiieod annr isiv oonoopto t t io tit»»oat «isl3«odiil08teoB l^o»oixt 
ftsi&QOdi^oop l i i # iclKtiO t^oloSt tk*diirl8il»lo aiodtatOi baolo •ii1»aodBle» 
oto* faar Sg«iaodiil.«e in [20» 2St t5f a4t 2&i ae« gS] onA to « 
groat i«tinl 0Kii0£aU«od a ntmfbor of «oll tudim roonlto of torelon 
abollaa mmm* Ai^l^wt hia oostril»iitlo» la ?«e3r fimdwBtzital ond 
i& aifforimt froa Hio o^svo in tsio aonst tlmt liio work dooi 
not d»i>«Qid ttfon tho mtaro of %• rissgo Involvad and ^o i?«snlto 
of ni^llan gteupB ^m ^m aioolr osxriod oir«?. 
( tn) 
Ifi^ QSftatt!® ftm asei g s^ telH % $jB$X0^m^ thm for Sj^ wsodtil^ s*^  
«f fsirletis «i0tl@iii« ttit met$0m ^ lug asfflNrf^ a is tlit order ut 
«!iioli tliigr oooor iti fi@ tliteio* ^s t of flto r«f«iXte of tHis tDooii 
c^ 0 sillier oosDniiloatod or jrot to i^«]er in aatalaiit|t 2» B»|fa. [|] i 
,%gafg h am* (s) a i i^« ^ « i ^ iis« tisu 
SSio jprlaeipal ptrpoeo of tbo iatroAxetoxar ^^ptor 2 on prtli« 
t&li3ar|t08» in to ftoi|Ei«di)l; tlii rsaiero with ^© ^r«l»elo®r a»d 
lB@lo rtfRdLts of eoaat©a» ^it>h wlXl ^ aoro oftoa not A i& tho 
3iib0@Qi^ itt v&mp^eeB, S%ilo emptor io al«!» lntindoA to sa^o th« 
t!i@0i8 ao WQ3I i^lf oosleiiiill 68 poes&t^ lo* Bcro wo Imiro giiron 
ooioe aofinitlOBS &na iropirtlos of )i»pixrei li'^ 'Sissit ontta^^hil^ y 
MtiviolHo aodsiloa aM tiaeio ^taaoenileo ang iso origlmUtr i s 
Ilk oliekpler iXt i^ *^s«er««<»os|ioto aodaloo oM ooi^leaiiit ttib* 
Qoaalos in o^««ioafi|o« liaTo 1»ooa aei^t wltlt 9m& a moeooarr «^ A 
( Vf ) 
ssffiejMmt QimtUtidtt for en tltisaiit «f itn P^^oodiit* to b« 
eiS}|^ Eaii!)|# in ft niilfcm foeraiid of finite leag^ lia» boon 
o^ %(iSiiftdjC1Si«$iriet 4,10) • fm^m ^% iM sroved tlsaDf i f K is 
m ag«aoAiil9 «ltb olemiiti of Ix^li^to lurlght e^a of flulto 
! i«l^tt ^9n n foseoeses ii noa»tr|fla| dteon^iltloa/CsiioorMi 
441)« Z« l@ alao proip^ a ISbat I f SI sM It i3r« a^^ooables tliiit 
IS ® K le b»pttr9«*eosia.eto eaf^ @o@» oosdltloni (mooria $«t)* 
flimllar* «e ts^i^ obtiiliiia a ipnqr IstiEroitliig tboorea «|IIQII lo a 
ctometeriiatloa of O^ MOodBaiae li& g^tnlcb oncsiy aibsodiito l« iMooat 
(fh@@riss 6*4) • 
In ftift^er llXf «e Imir* lAlfodoood soeo isovt ti«v cottotn^ to 
y^M lummwm mSBm^taiet ^^m9 att^ 8oc3.o &tA Xmm •ateoditloo 
m^ p^irn^ tlmt as Mioat estaiUo of an S^ «i«>£Wl« finpportsfi 
1^ an H-aoiioo sa^ooolo Is in^ert^Cmeeroa W ) . I t i« alto p^owi 
tliat ii U iB ©M S^oofttilo witii aettt oonftltloiis and I f SQIHI 
targa 8B%»(ilteIo of M is aooosipoeabl® then evesf t e r ^ aobindiila 
9f M Is asci^^pitao (flusepea 8,?)« Iactlr» we iiairo abeim tDat 
a l i l ^ 8iit»nodt!l« #f a largt 8ii^ !ts»aQle lis olo@®£ In e lila!^ i^ ttaiodiilo 
i^ f tUt soanlo Iteelf, (Sliios^ ca 9«6)« 
( V ) 
Xa elif ptcr %% t!i« eoncHift of fair ao^tet tsm hmu 
6l»>W0 timt e^er^ isodsl* $s mt fair (Bsasi^ ci l.0«2)f *» tmYt 
ehowii tbal i f en Sg«ii»diil« @ i» either li«4iirioi))^t« «r is a 
dirsot tcm ef ufB$meUiX aodalfts nf leugtlb a and mif ttitn K 
is & Hal? i»»(itil® (flieeriHi U«4)« t% i» ftirlhar proiPoA tliat a 
refliiosa flair U^m&^ie ie botxa^d C?ro|i@9itioa I2«f) , lafitljrt 
ve liQViijobtaiaed a otiamoterisatioa of fair isodiilo aaft ptomlL 
tliat i f 1 io na Sw«ia&d«(|o tikoa i ia fair i^anlt i f anfl oidr 
i f M i« Htum hm4Li'HJsi%l9 or is a direot stm of aaiaorlal, 
i»»^lea of loaglli a aad m-l. f<»r ac»is ajC!8kso3!riai 12«5). 
la the last clmptt»f» wa tmm aisenssed ^m •obaoaoXos ^(B) 
a6 iatrodaoaa Isr !» Ealiatr iSsaa ia [W} «M propped a amiter of 
l)asio rsstilts* for innlaaest i t is iromift that for aaf two sob* 
moauUs I aaa S of fit %(B n # * ^ S » • l^<i) rf*{x) 
Ctropositioa t3t4) aaft i^CB*^!)) « H 0 1^(l!)« is tmm a|«o 
Soi^ iosd soie a@oiM rssiilts oa l»>riaOBlal «cpoa@at, AS aa 
ai^ pXioatioa i t tms t»»in tfliova ^ a t a so^oo^lt H of aa Sg«4»aals 
M is hmpae^ i f aad oiAy i f ^(B**CB)) • B (^S) for a t a J^  o 
Cpropositioa 154)» I t is fsrthir sens^ A tliat for ajogr 8»lMoata.s 
( n > 
mmmmmwiti'mmmimiimttiimm-
^ » t olajtets la ftlstllaa #9iipi« i& i t of t l i t ^ oesetptt 1mm 
^mu ^ja^aUstd 1^ S» m^te^ Wmm [m$ ^ t ESt t3§ S4i 2§t 
S$t Wf ^ » §9] «Bd S, Gis^ ff4] f ^ m »f9^l£t ^rpt 9f ieii i l . t, 
f l i i ppiii3ips4 pr ies t ^ ^kifi i ^ t r@te l (^ i^pter is to veeall 
^«£rl i80f n i^ ad tmigMii.^ is oi^ini^* Im iteti&a 1$ mam 
f l i t 9ilmmmt&sf mmmp%& mB& ptt^^mVim ei Bg^moM^m mA 
@^*w&ill«« introOfi^i ia [m] nM [ i ] ir«sftoliiril|r teavt uliio 
!>€»& Sitiii* lA siotloii t | «« tef0 #v i » mm ms^ utoHtl 
i« ioae In (g|f t f i 04» B t 54]« la mettm f t wt liBf» «iieail«4 
s^it of liift ifdit&lt of li<4iirl@ilL0 mi, lfe^l# icilMiaia.09 l ^ » 
( 2 > 
&U »iJBjElllft BateaoOtiles of 1 Is nailed ttoelt of t! ana is 
I I is mm to sae that im tm mlaim&sii^ I of i^^ 
ct04 " 
fiafiaitiea Cl«4). £ttt B lis a siit»«>aols ftf % tbtn 
B is aallea esssntlai su^ao&ils sf 1 it I D t f ^ s f i r 
si^ iKir soiMi@ro otslooiQls f of l« ^ae It Is mU,9ii as ss@sstils| 
sxtssslss sf B* 
( 5 > 
pifiaiMeii Ct«6)« If I anfi K art 8ii1»w<ktt« <^  « 
ae^tsle l tli«iii B is oalUft et^ioistiit of E If 9 l» 
isemiwi MHi 3?e6pi$t to Hit prop«?1gr u n i « o« 4 mdaoAia* 
$ of M In eatled eeaii^ nMiiit mtls^iiite i f f UEI a eoiq^litttitl 
of iioait fnil)Mfifil.o V of l!« 
Broi>o*itloii (l«7) [5fP*t5}» Xf S is a oiila»eiit« of E 
miA K ifi &iir o<»ipl08M«l of ^ iti I^tliott tlisTt ^Is to • oo»» 
plemt^ Q of E In 1 m^ ^ftt H ^  «^ l^H^^Hjrot ofr 
inoli Q lo A iffixlaal oofsontlai ^tom^oii of M ' $A n* 
gefjLaitit^ fi Ct«8)« A eiil»»(liao I of H I0 oaUoft a aireot 
eitiimiid of B If ^m^& iaslets a sataae^ t^o E of I stsoh Hiat 
&» U® S« K io oallod tiio eof^lM»titei7 tosssimd of l* 
PBfliiilite& (IS) * A oilmttdiilo I i f 1 i t imtloi alMiotitto 
4iroot eoKmnft of S if for mmtf ooi^loMnl S of I itt B« 
mm n & t. 
C • ) 
i»^retoti»ii of air two §f i^0 nensisnii «&l»»9dto!«s i« aonatro* 
f inite dmin of at1»K>detl^  #f M« 
i s 0Qlll«d a QQtmelUm mn^im df leagfeli n for 13 proviAoA 
%«|^ B< ift il«^« U « tfS*»«*»ii>» If M is ft aotelo aaa 
it« tongtjli i9 n tlms m «ril« &(!!) • ii» 
Sefialti&a Ct«1.S)* 4 soMe % i@ oaUed tmieeriol 
if i t Isiii ft casi^ t;* GCifositioii m^lm of finite len«^, 
trost tSie S@fiittitiofi i t foUowe that iisiieriftl aodttlee 
ore tot&Ur oi?^»e&, 
M|ai|lil.@ (^ *^3)« £it I be ft enlHBo l^e of % then 
T e B|ir « 0 for ey«7 x t s ) 10 oailea tm^liiUtf^ of 
n OBA i0 footed tir i^»(i>» 
Stfiiiitioii Ci«l4)« & aolkite % ie oeUea ^irieiVle 
( s ) 
ii ^mmmmlmmm}^ Q mniiiiinwiinj^ | | 
f 
«f a^sydttl^ witli exaert »!«» i t i t alwoT* i^seiH* U tIM 
mm Mmmmr^em h t U ••*«> 4 ^eli tliat fli • |t« 




of l^ <<«odate8 with ^ciot i?ovf i% i® alfRii3r« possibtt to fioA 
ift m iiii|©etiir« ttmt n*m6iA»» 
C € ) 
lea^lf (1#20)« 1«^^ lBj«o«ive a&tfiiU iM ftlvlt&U*^ 
mtiniti&n ( l . a ) . 4 ring B iM mlU& Tim il>Btt} 
b«:raaita3^ If m&ef ri$iM Cleft) lae?^ t© pr®|©ctiw« 
SiflBlllon (l.«32)« A 9in$ B IK oallofi hereditary if 
It la liotit rlgbit m mil m left liiirefiltftiar* 
ragmyte (1.85) (l) SEhe ring of Itttegei^ lo a teerefiltiflpjr 
wim* iZ) im ptUmips^X Ideal Ibililii 10 a @^r@Aitaxy ring* 
j^l^ti^fi (l«24). 4 nag B m OBlltd 3P?lBi« ring if 
(o) $M m srim Ideal* 
r!efliiltlen (l«25), A rl»s ^ ^ oalled rimt ^etteerlea 
i T) 
MmtM MooMs Bt^tiGOSPf after m finlt» ma^m of tt^^* 
fiidriiiitl<^gi iU^h 4 irliM rlag i^leli i s riHit litre* 
ditaxf t left tiereditarTf i^i^t l^etlkerleii end left Boe^ herSnik 
mfiaitloii (U21). A ring E is mll^ nm (leH} 
1>oiiiiAea i f eaeti of ite eseentM rii^i <li^t) i&eel oontoiiw 
tt zumsero tivo siitd iHm^t^ 
fiooeaitloii fl4g8)fSSi0preil^gr 41* l«t B Ite o diiriei. 
bto vodtile o««r o iHmiiaoA (t&£#)«4fi»g B thim U is indeotivo* 
sime o w i»«s^ ftiid iim)^%m aivisiHo n»&io ana $M$%^ 
Him nodfileo @ro tqtiifiiiia;l« 
BfffiaitloB <L«8t>« i:& a r i # t IM»<^« l« on OIOB*»I X 
io eoid to iMi a tcreioti olvsont If aco * o fcr ooso rogolnr 
oloMBt « of Bf a atdulo oltooo ofsrjr olotatsit ie o loroSoa 
oleeaiiiti io oaUoA o toroion i»di4o« 
Upogooi^eii (1*50) [33tmm&& l»2]« lAl 8 Iw o lioiiafioA 
< e > 
(tm]^)^iag mw& tii«i ftiiimiiig hold* 
mn ^t finite]^ ip^iCQr naiiiiriiii a^aalts* 
(!}) &fir QMfarm terslmt !&«@(}^ le ia «i«Nr «f f iaitt 
l«iigiak ttaft uiiiseRrliAl «r ia li^«etift tis^ of iJifiiilt« t^agtii, 
ana %y o> e ti« If f S t^ «»«*> ? Is ft miBMtmi» %4mimmti^m 
an B i^ioiBoniSfsiiliB s ; i r « ^ > T GI4 /^^ ^ • Vg(^)« 
(d) Air isoi^ vearo tmmm^ei^e im%m of a nfilfe i^it ttraleit 
B^i;9itiq^ (l«9l) [95fp«& ]^» l<et ]@g tjo « tof«loii ooditit 
oip&f 0 Iwn f^td (iiiip)«eiBig B» ttum sn «]«»ii» 2(9^  o) of w 
io oaUfd afiifoanti i f 31^  la a mA£mm B^oedalo, 
2|^i|ia^(l,32>(53»»*86Q]. ^ t % 0^ » tereloa » « • 
oin»? a liottMcd (tuap>«<eii)g B« thou a naif era olonon^ x e fi 10 
oaUod of 0:1^ 111111 a(d<»»tiift 1^ o(x) ) If dCsf^ ) • &{ 01^ 
08^ {dC^Vjin)) • •^ *'*^  ^ '^ *"*' ^''^ tioif esr« ootnodolw 
( 9 > 
S j^^ jj^ flen (lt5f)» £•* 1% lit ft Umim Mitel* ©IWHP a 
a i>o8iliv« istagpr le euch ttiat E<ie) ;| k far «U sulfom 
pg>j?OBtti^ s ( l .H ) |$3tl«araa 4]» 2*% i 1>« a t^raioa 
tr^ ditte awr a m^mdt^ l (lii^ )«iiiriii$ H a»a S|i»gt,««|Z^ %a 
ftaltely oiiir ttfilfoifti al^ mitKla at M vm^ liS t^ f tsr mmm mm 
iiagDiti*9a i{i%0£!ffir le» H^) ^ k fas? aU i« ttSiea for mmrf 
ai3ifm?e aleiatat x of H ^ £ i^ B^ B<x) j|^  ic« 
gyfjyBitlaa Cl,5§Hf3>Pi.a7t>L £# % De a l^aiaa laotfttla 
airer a tMmsaad (tmp)««^ uig H ttian I^CH) aUi aftnota tlia •«!»» 
laoAila af K sencratoa lir al l tlioisa aalf«rai alaatats «f M, 
wMab ara af hei^t ^ ^* 
greyooltlaii g.36)fS3.a^ma Sl. I f Umv^ «iyg*..,^|y^ 
te a toralaa la&fttila ovca? a ImtmitA <liiip>-(rliig At aliara aacdi 
f i la aalnes i^alc th«a fir aisr mslfars alas i^iii x af i # 
HCs) Jt mat (d(tl|»«3. and •(«) J BSIX (aCUj,)), 
eidiiile #iNr ii l^ onniftd Otfii>»ritii & tbe& for »w mn^mm^i^ 
ledger Icg ^(B> • H^(A) • i^(8)» 
|»i>.ptiti^B a.58) [55tm©«s-eo 3]* l^t % iw a tttr«i©a 
Eiodalt emv a tioiuiied <tia|)>eiiig H, b^<B^  H ie a direot aim at 
ttmaeriiil. aatsoo l^^ a <tiaiK»t cy^ aUo) if and onljr if 1 la a 
nMoa of ai»$8iidi&g aa^noa ^ t i^ * t»2f •««) of Msl^ ie^ laft 
mtM tliat far aseli % l^ira ioasta a j^aitivt iaiaipr 1^ » 
mieli Hiat H(x) j l^ f«3f laii Gm.ffs?m alt^sls x af ^» 
graga8i.tiaii Cl*^)[53tCaraltaaqr I] • If % la a teralaa 
«ed»ta oir^ a Iscmaftod tJ&m'Mt^^ r ai^ p la ita aoola %him 
a ia a diraot mm of tiMeiaeleil w^lec if asii aiOjr If t la a 
mslaft of aa asoeaOlfig ae^aaea f^(a « tf2t*,«) of aatmo^^aa 
8ttO& mmt fm mmh at Hiera axlata a ^altlva laftapr ie^  aao& 
tfeat H<«) ^ l!^  for awry tialf «rs tloiMuil % af P^ * 
X«t H 1}6 aa aaeoalatlva rlag ooatalalag Idaslltar aai M 
l>a aa natiml rl#% E^ Maodi^ a* 
(U ) 
Its $»f;t^ibgm& hf Bi»0 [54] : 
( I ) B r^^ jf finitttir fiiitrated etitaii»aiile of emnrr teon(l!i03^pi!ie 
ttoeenorijlilo lmg» of Hf for m^ mtimSxil^ f of !?# wor fioapiiro 
immm»t^«m f : w ••r-«> ? o&ft Iw oxf«Mod to * tioaonorphiois 
^« ^Dolr Ulan lm» inatd IHio laodiilo on ^^ iiaodiOLo ia [28]* 
A» reiwrlEia in [54] i t eaa bo ooailr ooon [55] tlial tl^ proofo 
of B?o|)ooittoii5l«54* l«56 oM 1«5T oely ioftsA tq^ii Bropeoition 
t,50Ca)« Co), liiwf, ft, ,aftgii|g.,,,fa|iBafflg,,,eoMi|io^ 
^tHK^oiti^ ii Cl«40) [54ifNoi?ois 1]* 3^ $ i l»o on Sj^ >^ M>^ to« 
f^n 1 io o ftli'oot AtEW of tiiil««ria| lUiiilJioAtato If oaA otiljr If 
M Is ft amoa of ftoooaaiag otQatiioo ^ ( n • lf2t»,«} of oulieoatiloi 
o»di t ^ t for oaoli u$ %}me m^e%$ a poeltlno iBfeofer li^ ooel) 
that ^(it) ^ 1^ for ftU oiilfor« oleso&to « e M^ * 
il2) 
Tim iroof of th« tetlmim ^^ ^ «tll naeptcA itom 
diraet eoa <M!f iiiiit«rlA| aoMfs if mA pcXsr it t^QiU) is « utiloii 
If i t firtlkir «ati6fiti ^« foUoiviiig one tmm ooisaitioiit 
itny ^&t atiar finlttiy sissirated e8tl»wd«l« B of i^ fVumi/^ ) 
i s i^i^t urtiniBii* 
B^fieaiUoa {iMyim^ymm A]« £ot S lio aa 0 ^ U « 
end IT t»» « nflloirial. s»1sM»diil« of M lioirlitg ir • ^ > ^ >««, 
*»•> I^ » o @i its imi^o eoapooitloii otrios. If for o J i < t«4t 
f ^  » am C%/jj ) th«a I^ F^  • 5j^ |^# 
( 13 ) 
1M8 m^^ien i s signijrieattt in tlui n^m^ ^tat fimw of ^ e 
vdsaltet mmMemt fsordt Isafu li@ea very ett&sx %M*^ in tfa# 
fiBl>mi^«n6 tiia|»leirs« jp i t i« elbi^ oiss ttQm th0 irarr hiftdiag 
of tfeiis «aetlo&t ti^ p6r«f li*]i^t atid t i i^ antisodlnleo arft givftii 
lier@ ^li tlioi^ ft9tilt8 lttiV» !)teii piistmt np f^ om [21« 22« 23§ 24* 
l%>w m »tmt9 Boim nutfiti r«@£ilt@ otiose peviof» otn tni eetfi 
i a [54] • 
and !? tee a eii!»fi&iiil,e of M aneii timt S i s a dH^ot 8t»i of 
onliwrial m0al^& of oaa» l e sg^ k, ^en ^to foXlowijag sro 
(ft) S i@ a filsreot ssnand of U^ 
ih) ]^ Cn> • nnn^m) tat a u a, 
<©) I oatiefi«« \iU) D I • o» 
%f^»i||< ,^il (2.2) [14]• A 0olM»aiil# 5 of an Sj^80ditl# H in 
oaUod lb»9ir« U B^iffi m W n n^{U) isr ait ]]0&«49« t^iYo in^gsr 
( U ) 
f3MiwU%i&j& (2.3) [U»mamm 5]# A tMsmalsd b^part ««!>• 
|>geyfi»4^oii Ca#4) [54tI«iBa& ! ] • £t« x t^ ft iuilfi»» »l«^iit 
S»j Soo(&) eaolt tliat &(x) le f itiitd« U n e t is m tualfca« 
a rnxmntA ef H* 
ggcsogitiea (2,5) tS4$tmm t j , Iitt S !» © tsutnaxlat* of 
(i) Sf S In h^pm* In If s i v^ AEOr anl^ora eUaml 
1 1 ^ll« ttiaafo fixisto a miif om olttwKl M* n n m&h timt 
«(x) » e(x*) aatf I • i», 
( i i ) If Q Ift h^pm^ inM$ m^K i» mst mXm»isitM of Bt 
( i i l ) If E if» an i^ peiro anlino^lo of l mmh tiait s c I 
mM l/|. 10 ti^ piPre In u/^t ^^^ S Is li«piiro In i« 
l?goi»^t^ii (2.6) p4»2tiiorea • ] , lut 6 b« on s^*4»«iil«. 
If oireff uWH^m %1/Bmnt of Soo(l) Is of laflnll^ lui^tf tlioa 
B 10 a airoot mm of infliilto loa t^Si tudfoFsi on^a^^toi, 
my^eitfca (2.7) [MffbaiflPea 5). lot ® !» an i^ -ismatil*. 
( 15 ) 
fh«JB 1 tad n tmifom aiamuBiiy whlab m& tm ehdstn to ^ «f 
fiiiltd Xenglli in das* net i^tl ttatfore «l«aftii«» in ^»o^) ar« 
and n Is Ii»pi7# «il»aiN^« of U wllSb. mm »&&%% thim I • M« 
]fyd|^ 8it»lftn <S«9) [atljosim 2 ] , If I i s an Import Bti%no#il« 
<>f an SjgNCBgas^ le U 8001111^ % $(»eCS^l» ^ B for «»si aos «> 
M E ^ # , ! t e <240) (a,l»B«^ 2 ] , If S 10 a 8»l»«8t« of 
an S^»»odtil« 1 anul for Qimpjt tl«eifli x € ^}(ll)» l ^ z ) •• jyi«)t 
tlion S i@ b»pir« »itaa(»^yi» of £:• 
miA I i s a a»t^ i&A»l« Q»f Qf tboa 9 o&n bo oi^ oddod in o 
l}<%M«ft tmffi^ uid f^  M if and oiadjr If list iioigEito of ttm nalfofv 
@l9iaifilo of !? In I! art l>oai^d* 
lfro|oiM.tfe4cyn (242) [2ifCerell^e? l o ] . If 1 i s an Sj^ ^^ aofiolt 
ttLon &mty aoisBt^mnt of l^(i> i s a dl:reoU cmeimaa ot ll« 
(16 ) 
A fflitoo<Siil« 0t M tbeo n is eaU«d oeiitr« ef h^^pixti^ If 
froiioettiot^ (2*14) {24,(^olla«y ?]• I f « J0 «ji Sg^oaul* 
th^fk for 3918X7 ^ ^ <»f \^^^ ^^ otntrt ef lH?tti^itrt 
jPiflntt^s (S»l$) [29] # If ^ Id aa S^r^daU th tna m1>* 
iK^nte G of E SQ salltd l^aeat If eina <mljr If ^(H) • ir)fl^(H)« 
^y>el^lc»s (2*16) l2%^mf:mt 3]» ^ eiite»^lf I of ft& 
S^ «^ adSi3l.t n le hnaeat if and o i ^ If H luus m irop«r •sfwa^ial 
ixtoissloii^ 
]pro|ositio.a (a*I7) [aSfOorotlaarar 4] * I f 1 In sn S i^<«e«8l« 
^m h^m^t tttboodctlo of i eeitxeidn « t^l& ooi|>i«»itit «t2i»Bodi»X«8» 
|@fiM£|^Ca*l0) [18] .Dot U )>t && a^SK)d«lt» A dii^wdftlo 
of SootM) le oidllod a eebaooto of M* 
Btrfinltiofi (S*I9) [I] , i^  actbseoU S of im B^ma&U M |o 
saia to bo AlBoroto If S n l^(n) » 0 for ooao fi» 
joyfiniti^fl (s»20) [s@]* A |^}ssod&lo I? of an Sg*"^^^* ^ I® 
oalloa l i i ^ ^tas»ail« If C Is nasdUaal <Uisjoiiit wllHii 1^ i^tmt^ ^ 
|0 tlse ooteofiolo ^j^ratta toy ©Mfsm oten i^ifes of liol^t iefinit^« 
<17) 
yro|>eaitioii (s«2l)[S3t Bropoeltioii 20]« tm% m Im mn 
t ^ fouling tioU t 
(f) U Is laisliBfil b»9ir« »#dl« mti^iUsXm ^^l^» 
aM B ie a t9at»>diiltt df IS SOOIIL that I c tt^ ^ben ai^ eoiq^a-
%3r lift midair Warn in [26] aM [2§] r&&pe6%i'm%St 
BtfinllliiB (34) M . I4it II t>e a» Bg^m^l9 than 18 la 
C IB ) 
tmmxtk {%t)* bxk %^»miMM n le lh»ai¥|sil>l« if una onljr 
if efifSf ualf^ fT® «l6i!Bi&l of ^ la 0f lafl&il» li«i«lil» 
^ly^i^ttoa (5*5) lH&^imsm X\* m% n^wa n^m^eaAM m^ 
n » ®'^\ tMB H 10 li«4ivl8iH« If aM 9iilr If «»otk 1^ i t 
|goyft»iti<jii (S>4) [2$,3&iiMa 2]* I»t S l» an S -^ae<lBlt 
%Wn n l& l£iMM»i%t% If 4tia onlr if tf«E7 tmlfisna #I«B»I^ i»f 
a$e(t!) l8 of isrinlt^ t^l|^%« 
gJtioriBii (33) [26»f^»r«ia 5]« If li le «Mi a^ *m«H!tal« tlittt 
1 I t I^<4|fi0imt If afid mst If M I t « ^ilrtdt sti» of Ijiflalt» 
l#!iglli naif fisem ont^ oo^ teUs* 
ISimiia£g <5»6) C^.StiWftia 4] . Sit H t)t wi Q^w&mm 
mfiA H iNi as IMI^I^bld 0»l»odi}l» of II ^m. 0 I0 « dlz>eet 
p^ttlfelQfe (?*7)» All Sj^d*dL« 11» eatl«4 radaeta If 
[#} l i tilt 0£il3r !Hll«ialli>i« 8i}t»aDdtilt of e« 
( 19 ) 
B f»f B io G&il«d a l^si0 iii!)aofiiil« of B l i tlie fdlllowing Isold: 
Ct) B le a ai:real sua of cmiaorlAl dal»m(M«t 
(a) B In lH>iiro la U 
^Hm following tti@or«i iliewii Uto txioleiiQit of l»sic 
otatmo^loo* 
ffcioQgftis (5*9) [3tll««3foia ! ] • £ol S l)0 OA B^ ^^ t^oa^ lo thtsi 
1 poosoe^o & t>adio Motai^io* 
H^ a ols£»mot<»ri«a«ioB of litieio ail^ si&diiles ^ li&fo tlio 
following : 
^OPtB C3E«10) [2$«flieo7om g]« lot II t»e an S2<««iods;&o uwA 
m 
B ^0 a oabaodalo of M with 8 • ® i: E^  trttero OGOII B^ |O O 
Alroot ima of cmisctrSal niddBlee CQCII df lengtli o« Sboii B |o o 
Molo ffi3%iK>diae of H If n&A pfO^ If jB • CB| ($ B^ ® ««« 
• • ® %) ® (B** ^(K)) «fe«» B^» ^1^1,® ^ 2 ^ ••• • 
Itieoro^ i%Xl) [29,S!toi«r«ffl 5]« Idt K Iw ofi S^i^flolo 
mm B ISO as in SIteoroa C9«10)» Slitn B io a lioolo tiilinodtilo 
( 20 ) 
ef n i f m& o&t^  If B| €) Bg €) »•* ^ BQ i s a ttr«et 
enQoaiia of n &M ie Qeuelmt wit^ ^8p«e% to t\m sroptrlgr 
Sim following remit gives a iriterion ttfse «at}a»^l«t ^ 
4ltM<l 
i f and oia^ ^ If C » U C| fli«r0 C^  c Og C , , • ^ %-••• • 
ntiisit iHmt tim W»S^t of itiiifora oi^aeiil* of 0||(tfil»ii i& M\ 
m& t>0Qiifi»d« 
l!h« foUo^ag r«0ttU giWB ^ « tuiiipomof of )mmi& oiib* 
glffjirflf 0»I5) [25iSEfe«or«i SJ, If M io an Sg-cioaBlt 
iHiQ wtim of ptxre imfia^ otip li&s it«mn%%$ tmmtm em of 
me ^aio toole lit ^te iibmxf of alKiUaa g!(^ii^* fli«r«fortt 
9t mm^be» et mta^nstlolaiis felt the m^ of ^oiraUslng tbi» 
mm»pt for m&lts* H^  HaortttiQjfasM tld litil@ 50^ for noaQtoo 
^iii»?iiUfle(l t!^ oofieopt of j^ iiro eoligroftpi &iid in^t^^oA b^inro 
^taaoaeto His^  & m^l% mtl^fiSyim ^ » fo;ilo#ing «»o oesaiticias; 
CD mmf f imtolf astseratoa sut^ itodlilt of ovexar lioao* 
liic^lliio im^m of M i t a disroot &m of onloorliil nodotoo* 
(tl) (Hmm fur too onlo^lal ootxsi&at^ loo t? nM f of o 
lioeioiiersSiio Usago of ^1 for BXW m1m>^ss^% w of !?# aif non i^ffiro 
tiosioiaienilil^  f t w **«*»> ^ <saa bo oxtsoiiaod to 0 tioiaoinir i^aEi 
g • t •*-> r p^vme& ttio ooap>8ittoii ionai^ aC%> ^ «C%(f)). 
S^»ao6iitft ona p^furaliiAft ^ t fiiiil^»sii«lat i^oailta of t^oioa 
C 22 ) 
tisi @tit% of V|M^« i ^ ei»si^itt®Al i«tliiiiditl,tft* is tmm «ifit» 
witl i tim tmma^tm ^t stetl^n !§ 0 ^ ^ I f w i l l f«r« t ^ tmsi/k%%m^ 
^^m tf^ %^ ftsrtli«r @tti^ i»f ^ i ® Idiit* tlm ^ e i e asfiSiltlDia* 
essiifir x« 
»i6e$@a»r &M imff i0i«al ^es i i t i t i i tm m. %V^m% of aiEi a^»«o^^# 
td l»t i^S^i lM l » s ttHifdrtt ^»»g i^ of f i m t n l i i ag^ (fli«ortft 
4«|0)« &li6t i f IK i s lyei s^«4»idsi# witli tli»9ti3ie »f isfjMiit« 
litti#i.t ^ la ^ f in i te liaill i^t ^^m 1 f0 i ^0 f i a iioii»triTial 
ae@0Qpisiti@a C^I^3f^ 4«11)» laetaiTt ^ 1 ^ ^ gtaftralii^a 
^ttf@r*s ]^(N»i?@® [i5tSi«car#» ^ « l | i ilyi<^ givts a t i ^ : ^ l el^nrae* 
I6apii^ti&« of li«»p®rilr <fbimi?»a 4, l t )« ! » ^eti©tt 5f fe-prt-
( S3 ) 
ting sresDlt t i^ 1^  and I ar« ^»»»4i0i«« tluia @ S It i s 
hm^S^e^xtrnmletB us^^ mm moSXtijawm i^misem 9,?), So e«otioB 
6t we ti&m sttxdiftft aloat tli« aoa^etadsl aial^ Ddtaea, for Iii8tai)ee« 
ijr fj I© a ootJssetole of en S^-twaelo ^ snetii thn* B Q ^ CM) ^IP 
SCO© Bf tltaa for ai^ r em^tmmt^ f of B JLII 0> f n ^ ( r ) $» 
&n h»m&t m^smfkle «f \i^)$ t^as eXX m ^ n {ft^orsffi 6,e)« 
Si>!a0 of tli0 veeults (»f thi@ Qimp%sr (sift jret to ftppoer In 
In thiB aoetio&t INI iroft mm d»eoa|»8ltioii tl»or«sai 
9Moti will. t>» iiB«d in eobteQuettt ob&jp%tr»« 
[MiiiiitioR C4*l)« If M i© aa a^ »iaoaiEil<i %hmk U l& oaU«A 
4^eosip»«il>te i f H i s e dJreot 3tm of s i i^^la l inslaoaaltts* 
! ^ foUowiiis tf^croB pneir^l.isos m mil kemm result of 
( 24 ) 
^faggy^ (4»£!)* Xf 1 l« ft ii&tiis&d»l« of a ^^oi|pe8ftbl« 
(l«40>t W « tl Hji, H^c I3|j,,| {n • l»2f«** ) anS twry unHmm 
•l«a«Bt of M^  ie of tH3tiiii!«d ^ i | ^ t jail* Sor »V ( ^^i^) 
ana stisoo I^T @f«i^  sdilfosta elwttxrt s t n^  ! ^ s ) < fi^(x) » 
ttmrofurot ffrcsf tmif cina ©Itsmit of ^ ^  % l@ of l»ouiidid 
intigit i s i« nonoo Aiaiji %if B^pooiUtm (i«4o>i I i s aM{»BsNHiftt»it« 
Zt i^ m% moossarilr ^oo i^t if a imtx&odBl.« i s doeon<» 
^0&1ilo thou tli@ eodoto itsotf i s Soooi^ poiiaibXt^  fho followifig 
tli0or^ fi'V e^ a p&srtial drnmoterioa^ii for tiio llioott90i@t>iii^ 
of tlio modiiio* 
giiortf <4*9)« If 0 i s tt fit0Qi(p09a1)lii lijteoAilo of on 
8^«®oiiilo s imeli fbat M/^ m houfSiMt thxm, u iM am^ms^mhlm^ 
gpjgg£j> l©t o« Ooc(G}t then by (Joi^llary (1,41) m &m 
-garito S • tl ^ s*ia*» c^ c Q^^ awdh tfeat fos? lamrf positifo 
iat03@3r lc« there osi@ts a gosiitim ixHogor t^ oeoli t\mt 
%(x) i ^ for otiHpy ttnifoni oto^al x t £ ^ I«t ^e(M) • 
( 2f > 
Bmh that ^ C^ ) ^ t J ^ «v«£f aslfoifffi eUatiit S e fi^g» 
Bd« 25^(^) m 0 (0|^  -f I) And toif aur WBiSfsBm altMsl ye @|g'«-X» 
gwrgl^ai^ (4«4)« liiit H t»6 an 0^^sodiil6 ana le t)* a poaitlw 
iM0mp§ thm FJ i s ^oc^i^mil^ld if aM cmly i f \W ^ i»e^i» 
It i s trixilrl iSsals for any si»lf«fr» elteessKfc x C 5 ^ ll» 
%^^ i^ %CIE)« In tti« foll»wii3g ra@alt iia ase ^ « aacMipeiabiti^ 
o^Miti^n to eatat»Ui^ tlia oenAitioti nndeTwIii^  ttit liii#it of 
a aeiforo ateeaexit ia a aalMnAtsia la atrie^tiir taes t^ saii i%« 
hai^t ia t&{) isoai2la« 
Silitqyys, C4»$>* z<»t l l»a aa B^>mm,^ aliitdi ia mt dtootn* 
paeabla» Xf E ^ lialsial. snliaoaEila at M mdi that l)otlt K 
m3o& W/% fS^ ^ce%oaabl«t thm t»t mmtf tmlfom alaawt 
< 86 ) 
nndh ttiat %Cii} * ^3E)* $Sjm% I i s a diroet mw ef 
ISmt ^(x) ie fi&iti flsgr fi, fli@tt tlitrt e^iits a oiiiforat 
elimftiit rn K mmh Hmt x e 3^ end ^v/^) * >i* ^ia>«t«r«t 
%^  frtpetiti^n (2»4)« r^ is « ftireet amimiid «f M i,«« 
tls^t M/^^ ^ %^ ^ aiifeot ttuB of tiMtt«ariiilt mlnodslM, Bpsr tliist 
«liir« (IS^ K>/g t biiiiME imliwidi^ * of w/^f is «l«» aiifeet mm &t 
mdeerifil «til»>aiilt»« Al«» IDlCf ^iag salsaei^lt of E» i t 
Olrfi^ t mm of txaiiirial imlffiio%l«8« Bim* l^^^ ^ ^ S H K iir« 
d0isoiit<^^H« @edalft« an& Hiiv e0a:^aaict8 tli» ainiwli^r ef X, 
ftireUafI (4.i)« i»t H t»« aft sy<*«o<leilt lAicli i» i»t 
C 2 7 > 
Im^ s: anft ^ g ^ « 4»&e»^iKt»li, ^^n S eontAliit m mfi»* 
ligr liMNir«» C4«§)t %(«) < %(ie) ana iiii«i« i: l» eet li»$»r« 
emlss»^l« of 1* SimOp E aii«o m% oos^ein iioii«'flcr«» b*9iff« iio1>* 
HiiOgl C4«7)« liil H %« an %«iioAiil4i aaai 1^  » o« If K 
i s a mt^mBm stitnaodti^ o of 1 atxoli ttot l /g i s doGoi^gatil.« 
tti«fi ttrnr^ mlBttt a onlaimiE o^ I of S mek ^mt Mft tt&d 
^ 0 In d9O0B9^ fi(lbl#g 
>^gfyfa Oif»o s: 9^  0 9M 1^ CI o» l ^ a tlnaro oxieto * niHfota 
olassMoit X e £^o(E) mmh ^lm% \W «* ii < <»* ^orofixro^ thoro 
i s le ts a ttii^om ol^ent jr t M OQOII liiat x e jrR and 
a ( ^ / ^ ) « &• fl9«Bf W J?ro$ooitioa (S*4)» rl^  i s o Alroet iomr&QA 
Of'H l . « , M « | f t ® f « m f v E H f thou I C E AodlTjlKi 
( 2B ) 
reeult [II] 0£ E»Btnibaalli!it ^« 0« Xnrljci smft @« Befiq, c^ uor&o* 
respiet to ^ e sr«»p«rt3r Itiat both K a»a li/g^ ar« i^i0o^po«a!>lt« 
Uisim k^« fr(»f io vezf aiiefe on slallar Matet It io oMltttA. 
jlnyijy^ ia (4«&), Ijit M l»o aa Q^^mkile wM&h i s tipt 4te^s» 
P0mMe m& E t)« ft fmt89od£ti# of M tmh tliat l aii^  W/^ ar* 
d@eo{s^ 8al>lt» 1!lMiii K ie i^ftlml witli rtepeet to tb«8t ptt^pmftiw 
IS BM only i f E • W* 
^Stm ftiltmim tl»&r«B i i m ne^tisH x^sult for fnttr* «•• in 
MM 8ti^ ieQfs«fit artlQli»« 
^aaaor^ C4«9)« jm O «^«oiii].tt M |8 a air«et mm of tsiil8«rt&l 
att^ aodt^ eo If mA oidy i f l i s nidott of an aioeiiftiiig otmia 
|Poof» asi^eo 1 i s d e^esi906al>le ^s«ii bj Proposition (l*40)» 
l i s ft ftoion of ^seoading st^ ufttioo i^ Cn • tftt•»• ) of sit1>» 
mai l ts mtih ^b^% for evesy nniforo «l«aont ss 6 MgitB^x) ^ k^ 
{ 29 > 
«i^Aiid iia & t^mawA mmmM K^nt ^ a»& !l » 0 E^ t^ i^«r» 
I ^ t lk«p(r« i c i!« Conv^etljpf let ff b« a tmioii of an 
ftsoenillfig elmlA of i^}aft«& iHture iial)wdul«p tlioji tf Bmpotitlon 
Cs»5)» 1 i s aeooiapoea1»l«» 
eiM lio «n3>tiS@a in a »i^0r@ aosmM of finite length If anA 
oiay If bH n # • o» 
gropf* Oup e^e tliat % oan tie t^b^m^iX in e anifers 
eiissia»d H of longtli k in Ut tlieii et^^ tuslf om e l ^ ^ t iei !^ 
«dU be of b e l ^ < k in m ana lisme in M as H ie injure 
in @» Slieref^et bE H ^  • o. Ccnfsreetlfi mifpoee timt 
wn 1^ • o* ^ v bl^  « $) £ JCiSf n t^^ e eeols x«K le anieertal 
i»t * ^ 
en^n& l^e of finite lex^b k ,^ £at (^3C|^ ) m n^^U^ weAlk^ 
$M n» iam{eA , ^erefsret bei^t ef eaeb snifom eUaenl 
of bSt in @ le at»et ki^ n* m«i Ir £3^ »ipoeition Ca«tl)f bB 
mn be eiflbea^d in a bonnAeA aireot aonxina of !l» 
AS gbotm br oin^ [94t ^Qi^ ollosr t]» a boaniNt s^ «4&oaiile 
( 50 ) 
10 a dlr^et mm Qf iii3i0@rl8l ctodnlda* S3im§ M, ^t»tr isimm 
[aSpSSiaenia 5] vt&m& i^.t AH ^MO&dete ^ i e « Aismot torn of 
inf iDitft %mi^ nua&m m\m^ul9m If anil oiOjr If tfv&xy nalfiani 
•tea^fit of ^ la of imfltilts li»i#t» Hsv It i s mary mtiraito 
^asi^ter ^9 (pestion t Xf M le a& 0^ *poa&l« tdtii oltisiiilt 
of iaflnitft fooig^t aaa of f i t^^ tmi^tt t!»»ji dooe M pomwv 
m aoih«»trlfl4l aaoonpisitloii ? flie folloi^tis reeslt givos an 
answKr to i t In a partiOQler oaoi* 
.^^irof C4»ll)« £«t M ^ an a^ «asiNlti1,o with otoistii^ of 
itifioitt iMii#t aoA of hoia^t < fe* &tii ^ « ( ^ £ x l^t) ^ (^t trj* 
tvhort X|fi {xro oMserliil ool^ Bodtiloii of f iisito Xoug^ and V. 
firo oolf or» miliffiioSiiloo of inf iaito leiigl3ii« 
gpe^ of> ^ivi&tl^t ofOfy ttwUfor» ol^ aatnt of ^(H) i t of 
t iei^t > Ic, mm9^ hf aBwm^tiQ&t ov^r anlfore olontiit of 
B^JiU} io of iitfiaito ti«l|^t« Slioroforo, ixppmWtm to FropovitioB 
(?•&)# wo i^t H • 1^ (01) §) f» Qofi ttpiikt %ppeallJ!ig to ?zi>$o»i«» 
t|o» (i«4S> and ^^ Aoi^ em {%%}§ titi aoiirtioa fioiXinro* 
f^ teillc^im th@ci^ a% a ^fieraUi&ti»ii of Friifosr^ e tboortn 
[l§f%0or«@ S®«1]» io a v^ asj^  ttsefsA cdsarnetax'iis&tldii of ti»ptiritr« 
%lifir« exiot^ e m ^^tmm eVmmi^ K* $ n meih iM,t «(x) « eCx* > 
ttift eaf tioieneSTf t^^ a !}e ^ € @mUe©t poeitiirt ia i tpr •noli 
fefea* y s ) , I I i n y K ) , i^eaiifiiidiiiiiilfc«r«tl«»«Ht it ^ 
smU@0t «xp(»zi^ t esQli ttmt jc € HD B^ (@> bat x |f B^(S) ^Aa 
a^ gCx) • SNl* mm «« eaa fi&A a omforiB «l0s»&t f t B a&oh tl&ftt 
aaft ae a rtsult x e % a ooatxaSiotlaa* Beaee a |f jl« C i^si** 
qii«ati|' a*|^EOS« s&lsr lorpataasla theva nxlata a aaif<»!fi 
l^assttoft f^tn m&h %h&% f * • f aaA mip} » aCf)t taaa 
y»»/0 » » a aa4 ati« IM^ t J fa ««-*> r»ft glwn Igr f( | t )» jr^ r 
la an iai»a(»^ |tii@si» Ifea oas^aitlaa af f «itb Hia asitiir^ 
iif»iBoia»rijlU.«i |PB «•*> fa %xaxLm& aa B<*«]4aarpliiiB g* jrB«MM»> ^*JL^ 
gliaa 1^ g(irr> » y»r. Sew kerg • 3i»» x • yt for ©oat t e n» 
ar*»y* ia anHbrm aafi a » <jr«>y*)t« Qlaorly y*y^ 6 ff la aatfera 
aM M ^^^^^^VJSR) • a ^bS&h Biwm a e a^ ClO* S i^a la a 
( 32 ) 
{»»ii^adleti0i2« Eittc® ttm result follows* 
SBitilllflQII ( 5 « l ) » & eutlOOOlG B o f an 8^«f904ll« M i s tftid 
^ «iipp^t a sulmeduU B of H If m& oz^ if ^o(S) « S* 
iyB in [^]t && ig-iiaoaiiie e io oaie to t>« li»piiriM»oas>l«t* 
Lf for ovtey e&^oolt D of !l ttiert «sie!t9 an twpDero ntbnodudt 
IT of 13 ^ «di ttet S • aJoCH), 
IB^ i^*2)» U% U\m t^n Dgomeatile aiaft S bs a •ttb«o<bil« 
of UeoiM) meih Hiet s D ^Cs) ** Ot f ea^  mm n, mtn tlitre oxist* 
mi b»pai»o fiGt^s^OQio E of n 660I1 tbat €oe(s:) » s* 
| * g ^ Sot H l>e tbo omi^lesiiBt of Bj^ (t!) ia M tfei® Igr 
proipesitidB (^•12)f H ia a fllroot e&s^ imiad of is ana lieaea S i s 
!i»|iz3ft in 1* ai@o B i s bomifisd oonlaliiiti^ a, ?!& tsaw © • s a[|H« 
0iiie6 0 i s tiocttiSsd tbsii %(^ j{) «* ^  < % ^sreforst %hm% 
mi&t& a tjnlfoEi!} el«Bto0t ^^^e B mt^ tliat ^ € f^ aM 
< 53 ) 
maibmiifitM of S* SbnSt «a^ X|^ i ei^ b« «iN»M«a in an b»p«r« 
^1iai0dtil« y|E et n Booh fNkt sodCf^ fi) • m^B^ mm* mt x^ B 
ean l»6 i^S^ tddidS into an li««i«re anliseaBl* Z y^ E * x of 9 (sntdi 
gMppBille^ Cl«3)* 1 ^ 1 lie an @<^dtil» &&& l«t a<» tr|j 
1^ tiic tti^ofi of ^ieendlag atmia of miliiool^ B^ of ll« If 
\ n l^(B) » 0$ for fi» li2t«*« * ^ ^ 3 ooi^ porto tut ^piro 
Oii^ ao&«ilo of H« 
gpggf. Her air %t wo bafo toy t/mm 0*2} ^ B^ mps^rtu 
as b i^iisro iml^odlilo 2^ of K ati^ ttet %^n ^(u) •» o« to» 
«« ©liew tbat CE,^  • s^) r) fi^^Cn) • Ot Iw? tWle i«o novo 
^ « ^ ^ • ^i*l> • ^ « « V • 1^1.1 ^ V r ^* ®ml^ «ii.l^«^ • «^  
tlioii SooCS^ G^u^ )^ n 1^ (^M> «» o» ^»ie JNpUoo Hait 
i&td a ooaiploiaoat 2^|^ of \,,|C®) ^ ^t tli«i |jgr i>ro|^8itioii(2»U] 
( M ) 
^mX ^^ ^ ^uoilad 63x90% mmmM isi !» Qoataimiig t^^^^, 
(2»5># Kg i s » dlreot aunaemd ©f 1?^ ^^^ i»«» f ^ i * l ^ ® H^ ^^ ,^ 
ana 0 @ a»eCll^ |^ )« ^«fi sHT * » 3 %3|.3^ » B^tiiB giws ftot 
for mm k« ndnott i^l^iB W Sl^ inm (S*a)t KT^ x'^  I^M I^ s&i^ lXKrts 
t t i ^ tt!» tt« i^ir« 6Qt»ii9&l« i^x ^ sus^ertti 1^ S^^ Ijt ! • Bom« 
tli» tijsloit I • tTSfi pt tilt A98«iiEiig idiaifi of hK*p3^9 rnhmSslfB 
% 4 % i ••• i ^ i ••• ®* H ie aft 1 H ^ < » SQ^ »»»A«1« of » 
m tt oofS^ QOfooo of ttsm abovo roaidtt ncrir «o obov IfiiAt 
vv^ xjr doooiq^d&Ht Sgwmdalo is li»9iiro«ooiq^ote. 
C 55 ) 
^rgel^ lit^ H « $ £ M^  tie a &^m% oos of milMrlAlL 
mmmM0 of I! oacb of Imagfit o ttteo «« oam «rito i • ^ £ s,^ * 
Shoii Igr Bpoposltioo {2*l)$ K^n \W • o» Xf S *» a eiibooeU 
of My tbon taking s^ » CK^  ® s:^  ($ «•« ^ ^ ) n s« «• li»w 
% 4 % i «** i ^ S **• ^^ *^ QooeMi&g el^aia of ooliiooloo 
of 1 iiaeii tti&t a • trs^ » iiioo* n^ n ^ ( M ) «k «« ssion ^ 
tropooitloa (S*3)f s itzi^ortii && l^ptro oitl^ ^dalio of M« mnm 
tmm C5*S)« M% K bo ttio oiib8K>aiilo of on S9««oAiilo fit 
thoa B^ CSI/g) • (HJJJCH) • K>/g f«^ Oil », 
g g ^ iSpivlalUr, C^ (M> • K)/g c Ug^Wt)* liwr ooi>poeo 
S e &Q(1!/^) tie a aaif 01% oloisoat* Tkm tboro oxioto a oalf cm 
olotBOiit f e r/g oacli tteat 1 € ?a aaft ^C^/^^) • a. wo 
oan 008000 tlsat y itmlt to tmlfoxnt, l»« S « | r fop 
0 0 ^ r € S» Jf yr • y% thoa yrU » y»E e fR loplioo tHat 
a f Vym) • a ana Doaoo }r C (%(ll) • E)/g i . t . 
|gO|>^||.ft^i|| (5*6)* ZiOt MfE bo Sg'^ o^di^ oe oitli I booaiiMt 
aM B 1>« • fttlM06i« of 1 ^ St lift ]7l»«&ll tl»pHr« 
<• o» »im9 SHU 0spportB H* 
^9ti»r«f0r9, imt^)/^ i t m fii8er«t« stit i^oolt 9f (H # s)/j | wliieli 
(B ® S)/g «M tlstrafertt <S^H)/j| • SoeCS«/j|)» Sow if« a»s«rt 
nmt n» ^aiti*)* TtmmiV^f ii xe@ iiioiis € a»o(H«>* 2<it 
7 b« a uniimm elftmont la Soe(lO witit f f IS^ thou 
f e Coe(RV^> • (Si'K)/g ant litaot y e s« Sh9r«for«t^^o(B*>» 
Si80« n is b^pef• inil»9oa»U of H and » is l^fiiro in e i$ X, 
^ms I i» t»»pti3?« is 0® S« iaoo, H»/g i t li^ puro ifi (li $ i ) /gt 
tliorofoi^f W i» Ii»fii7t SBIKBO^IO of I ® l« 
as i^«a Igr ?*BiU mA C*@Bglt>t»in [5t]t ^m dit!«o% BOX of 
( 57 ) 
i^«»il« &t F« mix and 6« ia»glbl»iiii [3B$ ^eer«» 5,aJ «!^«i ^lat 
J^6«reo (^vt). Saii^se S aafi E nap© S^ <«iaodbl«e. If M Ift 
pyoaf. fr0iJ3g slieiKrfts (4,9)t K can t»9 »ritt«it em a siiloa 
« » * i ^ i •«« • Utt S ^ « 6til»d9et« of 1 € ) I aaA a^« 
(M ® Ej^ ) n S» aiaet U i» ]i<ipiir«««oo!^ «t« tutu a l l «ibaool«s 
S^n M of 1^  will support li<i$ir« siilJcedolea n^^ Shartforet t»j 
B?oi«>8itioti {S*6)| «• «m flM tm metmsMns otmin of hp>piflp« 
otttHoodaloe \^^ ^ ® %§ eonlalaliig ^ t mpp^t^ hj s^^ 
mm tbo onioii U 7^ »^ 9? will l>t as tb^ pcoro enbisoAttie of M ® X 
enii^ortod hy ^ ^^* Q» Haaot 1 €) E la tH^iir#»ooatlato , 
mfipition Cf .e)* M Sg^ aioaBlo a is o&llet t^roaitttry 
^MftsrO'^ oot^ oto if owx^ r aot>BodQil« of M ia li«f!ira-»eo»£tl«ta. 
^S^iemm (5»9)* Zf S la a itooiq^aatila Sj^ -eodiaa than 
M i e biErtaitarjr liP*pQra<K»oaila«a« 
C 58 ) 
gggl^ It i» olme frm mtosriai (4»2) l ^ t B^xf autmoAulw 
6@|}&»^ l.t8 oc i^neidi in. B^mt^lm^ ^im mUn. priest of this 
l!lit fdU««ins thoortm mmrmtinee & rtttctlt of BT.eiMtiti [12] 
vs/^ii^ i&mwB I2iat m ooaploensl SQ s^edulo Is hem aaoli m ^ ^ 
of G UDOte tUat S c y c ) for ae^ a. ffeon for ctcr ooe^tti^ 
f of I? in I f 
2 n E^ CM) • B^(f) for ^mff ifi i a • 
pftof* Obtionilyt t ^ B,<a) • H|(f), Soppoeo tlist for 
aoii« a < Of 2 0 ^(12) « %(2)# 2©* X e 5! n I^^Cs) fee a 
malform olotaont, ^m time mist^ & mtifosm oloMiit / e ® 
( 59 ) 
mn^ «jat « e jrE and a ( ^ / ^ > «• I imd Od r i \W* U 
yes* tUta f e \W. C©ai«Qtt«atlF, x e ^ • l ^ ^ ^ * U f t t 
A e S 0«oli tte^t 1 » t • jrr i^ard t e 7 aM r e E, A« J^ 
is to%tl^ erOesr^ d, «itli0r xH < ^ E m fst ^ 3^ « Sat 
m < yrB is net poneiHe as 4v / j^ ) • I * ^«»f yrR ^ i^ 
lapMei tb&% ytU C. f jri«ld» fir e f« Sb«refoF»f • e ft ft 
0Ofitradi«lioii« %!»»• srB • jrB» lowf vltliciit air l^ ofts «^ 8«iift* 
yfttit?^ lift eaa agoime t^% ft * t 4* 7* Bif luft t t 9^ •««»> tR 
glwa as fr «-»> tr tlita as 2 Is t^t cmptmmAt «f % i^ 
ift tftHf t» <^«cl: that f in a mil dBfimH onto liaiaoMori^ ftB^ 
Bsfte^  t is isiiif0riB« Siiiea x • yr^ far aaaa r^  € R aai 
ifir « ^ ^ ^ srsp^ * ^80t i t ia tao^ ta aea t ^ t «r^ • e» Bftaoa 
l^ «r we assart tijat tr^E < ^ * Iter# i f tr^R • «R, tlMm 
* » ^jt* t%T mm y* i R «ia «fa a^t a • j^ r^ far aa»a 
?! e R* ObTioustSTt aR < 3^ aad a@ i^a aiHiw xR ^ «R ar 
aR Q 1^* Bat eoioa ia 9aa@ibla« Benoa tr^R < tR« Aloa 
t • fij-ig^ e n • I^CG) C ^ ( S ) • ^(a) c i^(a), so «mt 
%% tn \im) • %(« ) . fbaraf<«paf x » • tr^ e ^ i ^ ^ ^ * 
( 40) 
Wim» til* rtsnlt folLlemi« 
Stores (6»8)« Let 1 )>• ftn S^ «o»di3dL# &11A B ^ « 
«oas»l«g6lll ^ Df 3S in l!f fn IQ^C@> is «& lMEl»at 0isl>ao t^« 
of \ ( K ) f t » s l l B ^  a, 
g p ^ « liQt ae e ^(1!) t}« m ns&i&m ^tmmnt me^ %}m% 
%f( % m gfbt ( f 4- a(E)n B )< n 0d Ibat tli8r« eadett « o&tf era 
t l is ia t :r t H «tt^ timt $" 9 « 4^  »r> vtoxre t f f ADA r t B« 
fi»» * • fmw « B • J^(ti) s ^Ca) • ^(n) £ i^(s)» ib«rtf©r4i, 
1 1 f /O ^(s)» o&iiff©^8*atlyt f $ f n ^(M) • i^» fbiB gl.f»« 
KwiaBii C€3)« I« l @ Iw an %«4B0^ a«» fli«ii fur tagt vMiwm 
0l«®ffQif X e Hf 10 Is tMHat In II i f and o&lr 1^ 6<x> » e« 
ggyof> I f xE i» ^ii«al lA a ^^ «a xB/n i^(M} » i^(im)« 
( « ) 
a tiiilf«ani «d.«8imt» lli«i tti«r« «xi8t« a tmifona «l«Bttil m e U 
meh tfeat y e i^ i^ ift aC'^/yg) «» l» I t jrR • i^t thtii 
groii|»9 in «liio^ wmtf Bixhgemp $M otat* ^mlogotiff to thjILs nt 
Imine got ^ t follDviitg oliS^t el»a!'aot^lsatl4iii »f t^ -^aoatttts in 
freof* &ivm»'» ^k&t 1 • s^e(ci)t tli«ii for air ttstaK^aal.* 
0iitffi»aiile of I! i i Iwa&at ia ti« ISkm for eyt^  itiit£ifx« •Uaiiit 
nBWtMiB iMsdat ifi s* ilierofir«| tgr Imam (6»3)f i^«>o 
and liotie* H» SoG<EI)« 
miiBf^ « XXX 
first ifl^ odnered tgr &« S* l>^ lare«« Ht l»f«etifliit0d tti« rotfttion 
l»«twQ«a tli« etme^ird of ptimsf mtmUM^ &f^vm ^ ^ ttelv 
largit iii2 i^roiip0» ^ui large etitygr^p ie DIM ef Itys Iniortaisl 
strtiotire in a!)«Uiua groopi* Binoe :^^ it A nosslier i»f group 
«^ M« XrviOf B« % i^tttiaaoir aoa M* Eebftir Elian did a tr«iiitdbDi 
worls on l ie ii3ii*iem@ pp&mrtl96 and v^prtsAixIfalioii of lATfi 
»sl^mjp8« £tts to tlie le^ortftfioo of tlilj notion m neta «&i 
f«lt to mmmtim thia notion fox* S|^ «*oodatot and to ooiw 
fiKtoBfe «• liaiie idiovn fNit a number of irooaXto* ^rut for toroion 
aboUsn ronpOi «rt »liio m m for S^iBoaiiloo, In nootion % 
m faavo itttrodtiooa 1 ^ oonoopt of li^ d^oaoo tubeo^lo for S ^ 
ssodnto and obstiinad mm umtoX rosnlto (i>roponition 7«2» 
fnoores 7«5t froposition 7^6)* Xntroa^ing Ij^ d^eneo ttibtoolt 
m urn mm ^ t an Iwmt m^m^ of an S j ^ d a l t aupporfd 
lif an liN t^nso aol^ soelo id h»pB»9 (Tb»epmt 7,9)* Stotion S doala 
iri^ ttte stady of Isr9» ootaodnleo, Xt io protod that i f 1^  ia 
( 45 ) 
& tGStm flatHaodnlft «f an Sg«4ttdol« l then Ir « ^ (9b«or«R 6,4)# 
usses 
terssi i>f ilo lorgt i£i!)«»Aia#a« Iftstljf^ in motioa 9» etomtr* 
elf IMtefisff aoi Isa^ a^  «it»idaol*« Hatd t>tt«ii «l;iiai«d» In [19] t 
fflioa^ cloiii^0 ;i79 ftl^ajsrs liar£i» 4Qalo£&8@ to this nt tmirt 
l i ^ ^ Cilsior@» 9»9>« Xdsttjr^it i s «lioim ^mt a lii^ sSi iBl»aoAiil« 
nt a liKT^ eiitmeaiit« la «t|.e89d in a M^^ iiii1»noaiil« of the nodal** 
Xn tM8 ^etl08t we tmire defined li»denee eataiodiile end 
e^^ined msm neeeee&zsr end et^ffloieiil eendiUons fer e ttodfide 
te ^e tMlenee* m^Ht^^m h&m elee affined b^denee ettt>eeolee 
end eetebUflfeed en intereeting reeeU ttmt en hmm^% enliBediae 
ef en a^«aedole «»9perted tor en li»dei»e etibeeote i e l^$»re« 
Befiniti^ .% (74)* ^ eiilBBo4ble I of en S^Heodeie & ie ealled 
Ik^ d&nee if end enly i f i^^ ^ ie li«»divielble, 
pfeiie8i|ten (7«2)* & mtlmediite £r of en S^^wdale s in 
l^ »denee if end ©nly i f IS • H • Sj^ Cs) f«p e^ s^y n. 
( 4 4 ) 
i» ft eoaaet^oemt of Hi* ft^vt iropositiofif «« tiavi 
OoopoUogy^  (?#?)» Zf If li» &)» i^»6 in an Qj^ jpaodul* Ht 
tb0!i eve3*:f 8Qts!Qoaal« E with 1BQ%QU i& also b«d«»iM ill fi* 
B6w» ise @re in & pcBltiott t# reetatci tin d«f initioa (5»8> 
in eaotSter f ijtf is «i $ a %laoiat« 3 ef an ag«iioAiii<» If i s «s&U«i 
a baeio salm»didL« of H i f ana <»itr if ^ a foUo9ii»g lioXi S 
( i) B i8 dtMsoa^eabia 
( i i ) B le li»|itira in @ 
Ciii) B i^ tiwdenaa in 1* 
3b@ foilotdJig ppopositioa io a pi3A3ra3,itatlon of a rasult 
of S^obs |14] f^ieb giv^ aons inteseoting propertita of tiaaie 
itilMioSiilaa* 
|yoyoaition C7«4)« Xat 1 l»e an S^noSola and B ba a iiaaio 
( 45 ) 
fitilie^^e of n then Vm fallowing twtA ; 
(a) SooWg) • ^«^K /^soc(B> • 
(#) SoeCHjj^ (^B» • S©oCa^ CB»/Oa&e(Bg^ l^ CB» for oiwry 0| 
Cf) J^cCyB))/^^^g^^^3^ja ^<*^Va^VcocC^j(0» 
f oy tf««3r », 
^cyof (ft), firstly ^ efeow tliat Soe( j^j> «*(Soo(MHB)/g» 
Srifl&lly, «« tew (OeeCMHB)/^ ^ atte(^3>* Hit 1 e mti^^ 
bo a QiilfQsm «te8!«at tttoit • ( ! ) » I ana I 8 ^ 3 , ftioreforOi 
tsr deposit ton (S*$)« tlioro oxlsto a uxiiform oloaiint jr t ^o(il) 
msm timt X * f io tliat f t (asodHS)/^ lyifi homo 
SoeC^ g^) Q (oooCiHB)/^, ami, a»e(^ig) » (Soe(!5HB)/j|. soir 
{seo(B)*8)4 fi ^^^^Vsn^ed) * ^®^® /^soo(B)* ^"**' 
tH® irooiilt taXImrn^ 
()})• SillOt ^ g Is H - a m o i b l e , l|/^^\<!i^;B>>(B^(i)^B)/g 
1^ xwm C5»S)i m that ^ ^ « M ^ / s n ^ C i ) * V ^ ^ ^ ^ W •*** 
( 46 ) 
mit proofs of (e)f CA)f («) QM (f) 0QI1 t»t iieU s4ept«d« 
Ot tbin S i s hmOQim^ I A H i f aaA onlf i f M ooslaifift a Imeie 
«»1»90^1« 4»f C* 
|y<iof> llip|)oe« W t» li«4if»« in 0. X0t B b« a liaisie enb-
ise4ril€ «f n ttitn B ie h».pm9 in i^ aino 1/^ is Ii»4iiri8ibl« 
^tnaoata* of ^Q imoB lir iropoaitsioa (9«6)> !^g i@ « mtmt 
murmmi& i>i t*/^ i,o« l^ ^^^ • ^ g ^ ^ 3 e ^ ^]l • Wjs ^ 
lMliirisibl«« Beinot 1^ 3 i s siso b^&ifisiltlo* Tim B is « itasio 
Wt^ iaoaBis of 0* 
OoBV r^stl^ t sepposo that H oontsias a ^ s i o oa^Boaiao 
B of ^» f b ^ W% ^ ^/w ®^ ti^^irisiblo asd boaoo S is 
ti*d088« i n 1 * 
m« proof of ttm fottoviag oan lio «oU a^ptoa trm ^9 
( 4T) 
Broi>oaitlo» (?.6)> mt M !i« an Sj^flnln. 9!!MI» « 
aaa i»]^ If B la ti«4«iis« l a n» 
flit fi»lle«li^ prdpoeltloot « ^iiMBm||«atlo& of « rtstilf of 
aiglbtMii [4] oaii 1)i pcrofod eiislly« 
p^yi^.altl^n (7«7>« I f S Is tBlimm >»^ ticr« osbttoialo of 
an S^»^a& l^* U mn%&iMm$ a eobaxiaQlo H of II enoli Hiat Husro I* 
a eiiti»(»a»l« l« of ^ wikifStk Is ^^atsso In H ana !i*»pBrt In ilf tbon 
Hiflnltion (7*S)* £et 1 INI an s^»ao^ble and a bo a mW 
ioot* of ! • siteii e Is mllwfk hmdn^tsm ffiil»soolt I f Soe (8) • 
S • ^o(^|@)> for oiKBpy Jt 2 <»• 
Bow 90 Isavo tits folloirlnir aslit ttieovws vtiieli Is a ^iisra* 
llimtloa of a rofflslt of F*BIU ai^ 0* ]^$ll»boii [51 ] • 
%0r sn ii«dsii89 siotosoGlo Is la^ pBtro* 
ggoof. £«t H 1>o a.a Iwiaskt s&lmoaidLO of M iUmn Sn B. ( i ) * 
^(3l)« Stov Mii^st ^ (1 ) • irn l^(i) for sons », £st x bs a 
( 4e> 
QfilfoTtt 9%mmilb i s sr n ^^C^) t;lmi«« mn tinA m ttBltom 
•Iftottm y e a soeJi that X e yt and AC'VJIR) • a • l , 
I** «^/^ » aie('^/,^)f It • e » thm tturt i« a»«iiii« to 
pfm%0 10^ « # I« atiiQ« dC'Vxt^ » t^ m mn ttxA « iiiilffifr» 
«l«is»st It e 8 m<ih ttmt x f oH aioA ^C^/^^) • I , iisv 
ftppvaliiig t^ ooit^tioii Cn)^tti«r« axl0le aft l«oaor|^«i 
tlMi OB^  S I «K — > (a • f Cii)}B, g$.mu 9M m —*> (••f {s))7t 
#f li« ft « Q « » t B^in) !'«» edat « t a ana ft-«Hi » t for oont 
t e %(H)^  SW ^ sappoiltioa »»t • n^ o f \W* How («*«)B • 
® £ 1>|S i^ere t»|^  e \ (^ )« Sriirtailir %>|i oeui sot bo of 
expoBOiit I* Sissilarlir oH • ® E t^ fi ilu^o t|il aro o i^ lo 
iaoftoloo* %m% P|^  « onu <^R> onA P • otii C^/^^) ^^^n W 
tropooitiOA Cl«44)t »P|^ ?2 ••• P^ «• 0 otti HP • ill. 3&ot 
\ f ^gt«««# \ ^9 tfilfoi» oloiaojitt of 03Q t^i6iil gcmime tlmnl 
a^ ft b^l y^.^t 1»^  bo oMferffi eloiaiiilo of «qpoiieiit |L« HOir wo 
ocyi f ia i otdoeaatoo Y^E OQCfb tbat 4(^1^^^ |^ } « 1, l«t 
4 
( 4 f ) 




Bine* tar in&totioiif BT i» l^pi^« eiit)ii»^l« of i» 
9 * iffSiwffiiiiitiOTffTOiSS 
Wb mnmp^ of %mm Bu^m^pB mm f irst ialroiDOoa by 
a« S« PiBS*ofi« Mttist in [10]t E« n« BemljSaUi^f B«J*&iBiiiistaAt, 
3^ IS* Xrwia anA B. w* i7olelaiii»v iimisti^toA %tm rolAtlofi b«t«ton 
tfeo strootofe of iriwiiy atsotlan ^^ospo and tlie^ lari^ inbgpoapii* 
4ml.o@>tift to tMs aotioBf 9i Miro doflatd l^ge out^ aodalos lu^ 
»^di«a ti3rio»© projp^^itft of IcflPgo 8«!}i»iaal««« t« ^oott liy 
ll^  60 tht Ba!bm&al9 of 1 gomrattd tiijr ^% ustf ora tlowmto of 
( 50 ) 
mM to l»o limm U t ^ f&Ur iaviiri&D^ 6aa H » t • Bt Iter 
oviBry Imiilo ootmioiato B of fi# 
:^yog|fif»n C0,2)« liit H bo an ^«3sodiilOt thoa 1^(1) 
i s 1^  tmts» m^m^fkile of @ for e^m^ n, 
Qh|o£, Slio i^oof IS ^n^aiato £ron BTopooition C7«2)« 
^cypeifejUin (8«3>» If 2» la a Sarge iolMoatilo of an S *^ 
laodtilo n^ ttmn S||Cl>) i» oloo Us*^ m^inm^tit of K! for ovtxsr i2« 
jgggj, tPBiflg BPopoBltioa (S#i)f «o l»w 
low we {rove t\m foUowisg umtfoX i^99ittm» 
pMn^ti (S«4)« If L i t a l ^ ^ onlmoaiao of an dj^a&lo 
( 5 1 ) 
«li«re 7 € 3^  eysA 1» e B» for sooft %mie m^mdatm B ftf @, 
i»tdl}ead«a i&te ^ fimte ldBg% amataatii 1^  of 1* ftm i^ S^  ® l» 
Lot s ; i '»»•> H %« « i^jftotiofi thi» isCb) • ot «> ii<«) • 
«Cy) t u low, s • i5(x) • itMsHt} fi^^ (X-^)(x> l» « onlf«s» 
etec^ j&t ef i^ of ioTii^tft litii^t* Btus* Cl«ii)(x) « o« Oi»isi««» 
large sni^ ii^ diii!.® i>f M* Sins* liiir prosesitioa (8*5) # B^Cl) $» 
%m8» maSBmib&iGX^ of Mt we Mv9 I?* c # c n B^(I) m ik^ mm*, 
fli« ptroof of tli« folldviflg ifltoreeit^dg iropoaitioa can li« 
ggoiBositlon (6«$), If It 10 a l@rgt anDnoftalt of nit S^ ** 
iaoaal« Mt ttest ^ T . IS flK^apoaa^lo* 
low (fO oomidflr an S^MaoMt M satieQ^isg ^ t follovl&f 
oonditloii ; 
a ) Itof ofe^ tosa mimodiilt % of !• a(io(lVsoo(H^(i)) 
for 80M n« 
( 58 ) 
90 mB& the i&llmim % 
oendlitldii Mt B t»» « ettt)i!»%le of H anA Ii tie a lari» 0«1»io«ia« 
ef £l« Sbftn t!i€9r0 eaclEta nn m @QCh tisat IT n ^(Z>) « 9 If ftuft 
triviaiijr boldts, mw H lO ^<l^) * o i9»r torn e^ Sim^ % im m 
l a r ^ fintnooaale of M then tr Vf^po^itim {Q»3)» B^it) is &lm 
laaf^ iiil>aoaalo of IS, ^» seo{^(I»)) * Sc»oCi^ (M)) for oimo m^ 
SOCJCR n i\g(s)) e a>e(n> n SOO(F^(I^)) 
S00{0)^ Sl>C(HjjCl»)) a o . 
flitsf^orot n D ^(K) • o« 
#•5] of E« M« Senoba&lUtit B* ^» Eisoiiotiidtt ^# B* Xrwinond 
g l^Of (@*7)« lAt S 1>t an C^ MCodaU oatlof^iog ttio 
p»mViet lUmn OoeCli) • Soo(l^(ll)} t<m mvm n» Sow nfpljrlQg 
Bi«exr«8! (3I*10)» m em find a t^asie «»l»ao%l6 B «f 1 vii^ 
sum &|ipljri»s Bropo&ittoa (1*40) t tie lmv» ado(]&) • U ^^ m^ 
%M% \ n H^(B> * o f(T mm % 2 «• 1&«B t^ i^repoiitioii Ce«6) 
. • „ , „ * . /*? ^ - . - • 
fiireot mm <if t%!sl8tria& aoMee t^ Oorellszsr Cl«4i)« Oown^ta^lyt 
1 i tself is a6eoS|^ sal}l6« ^aigrefixr©, ifveifsr satiwddiad of M i« 
d80oi^ «&l>l@, Heaee tfie ri^ittlt foUeve m m p6rti<mliUf <!»•#« 
eoi 0l6taii»d a r0l&tio& ^l«9tti Wdisui^  •»t>ia9tolt« ftnA oIo«t€ 
denote %^  1 i,«* g « f« S ia callad cHostA If fi « f, 
iyoi^e|^li<y| (9^2). Wmt a »a%^^ ttl« I af an s^«4»Ma M» 
ml ^ 
jgg|^ f# liit ai S f 1»t a aalfom alaioiiit, XT x € H» tlum 
m 
« t l • a (^S) fear ftil. lit % tliat xn n {m ^(1)K If 
X |f S« 13i«a Mm %* W la a anlfaifa alaatat at t^^Ci/y)^ * 
n B^(^]|)* Sa iMtt aoing laaea (93)t «a 8»t i i n (Cs«^£ (^»))/|f>i 
C n («^^(t!»)/g, Oiiraa^a, « i n (»•> ]B {^H)) a&A iiaii©a» 
f £ n {Sf H^(®)), farttMBP, lat y e n ( » H^(l!» l»a a mUfam 
»«l " apt ** ^ 
atamtaf« If r @ l^ t S^u»t r ^ S, XT r # t^ i^«a 9e( H (B«'BL(»)))/y 
la a wsSSmm alas^at* il>»»( n (B#>i^(®»)/g« D (l^^<ll))/||» 
j ^ IBP"* apl. 
tliat n {OfiyiO} ^ H» SIma Hit atiffrtloa foUava« 
mm% iM wim af ttia alww Ata^siiaa aM fraiailtioa (7«2)» 
wa liaw ^a fallaaiag t 
{ 55 ) 
li«e»$@]iet %u U i£ ana osaif tf 1 « H. 
^g^g^HJog (9.4)* If I. is ^ Isrg. SBlaaoaiat ©f « i 
B^-nmHaLXm U^ iSb«& !> Is a eloi^d SB^n^dnlt of iU 
^Qjaf> Sinet l> is a iar^n «ali@6ftiit« of n* ll»irefox'*,1^ 
prosositlo» (0«5)« ^2» ^ ^^^^ sua of nttisarlAl oobaoditloo. 
mmfWj)^ * 0 «^ M ls0ao« t IB dloB«a onlisiQabU of n* 
11)9 followiiig pfoposltien i« m moBimlimtim of a rosolt 
of Bt m'Mif men (I9t Projpeeitloo a«S]« 
^opositie.| (9,5)* Xf & ie ft 1«rgo 8ti1»ao^ bil« of on 
S^mdiilo B tlioii £ Is tilt olo^iro of 0mrf ootnioetilo E 
of !> for vmish 1/^ IS li.»diirislbl«» 
pN^f. iJit l/|r Im SB li^aiirisiHs SBte^ t^ols of l^ 2« thtn 
W BTOposi^ ion (5.6)t I/K ^  <^^  diroot soisoiftiid of ^ ^ !.*•• 
r/g • 1/J ® ^g» H<»»t K/g • ^^ 2^ * fl»a t^ fr©po»itlo» (83) • 
^ j ^ i© 4«co^»BaHe» 5lm» (B/j)^ » o ^  so tliat (^g)^(l /jf)**l/j . 
Hftnos £ 10 tl3ir oloosro of X« 
mt foUowlat Itioorosit a gsiin^'^Ulsitioii of o vosult of 
( 56 ) 
mgfi ffialinodtile «f a la3^ ^^  tubttoa&le aM a <>le8i^  asDiwdiila* 
J^  !i« a Itsrga in^aodala of @f titaii a M#i s^ baoAala I af Xi 
la «taetft in a l! |# sn^aodtaa af M. 
gggf. % mms^m C8.4), 1? ji a, m«a Ir prapaaitioa (2.21), 
Vg ia liHimsibia, St»rGfera« t^ B^apoaitlao (3«6}f ^|; « 
Vg ^ ^^» ^< i^ vi aiidw %at f i» liii^ ia M, far t^et w 
hrmf f n # « 5» 0 # • (f ^  2.) (0 !?• • E n ji^  • a. Hii i^ Qir ttia 
isaxlaalilgr af f «itb vai^tot ta tiila, «a tieed edljr ta aiiav 
tliat ftie anir t^ilfara alteiatit x t l» wim x |f S!» (S»im)/0 # yl », 
OapB^ se aa cantrwey ttsat (l^ acR) D !?• • at tisaii {K4ifi) /^  # • at 
iMe^ ia a ^nfirsOicitSdn^ ili^ett»rat i^i^) 0 Ir y^  a. Bamt f 
te a Ml^ mtJisodiita at M. Wm§ t/j^ • i;/|,t ^aca \i^ froyaaitioa 
(@.$)i ^1^ IB ^aampota l^a aad th«fafarat (^;g)^ * a* Htmfif Z 
iM alaaefl ift t« 
mmmemmammeeumm 
fAXR M0WWB 
giv«a tfiHt of ^« iraarj ftm i^iQiital i^ aedlts on Wiitat flii!iBi0aitl««« 
fjpois the vei^ definition of h»*mat 8ii1)e»dBlt i t i s •vid&nt fDa t 
eireiy tHPcQ^ ft mx^amitaX^ is bi»iMat* Soie ISattieaBtioisiMi Wm 
E«rt«ts8» Oselttt fuelis liai« tri«a to elassillr tho groups in vhioli 
boHi concepts ooinoiae, Ssosnttjr in [l]^]t S* SiiHati lias Olsssifisft 
tti« abslisn gpott^ e in id^ ddi ^vt^ iMii^ t enltgriitip is pir«, A»ls0»ttS 
t# tbist «t foms our ettsntion on b^s irwf astnrai snft int«res«» 
ting ^niotion t t^^ t aaro tlioss iK^ amtss m «Aii^ sfsiy h^mmt 
8til»sio^ ltilo is tiP-fars f «^ osll saoh ciodiilos as Miip »4Bis« fhs 
in&in pixrpo&s of i^n ^bs^^m is to ooosidir tMs Qusstion sna 
«ro hm^ given ^ « itrsotdre of tlis a o ^ s s irtiers sttry li^ noifct 
sab{»)^l« is h*pssP9m in ssetion tOf an intsrestinc sxttai^s lias 
bsea ooi^ trnotod to mibem ttmt tmry Sg^ nodttU Aoss aot ^sstie 
this proptrt^, 2n ssotion i lf uiam of tl^ o vsi:? fcndbmnlsl msA 
Imsio r«8»lts on sis(^ notelsa havo l»een jroirod* For instsnost 
i t tins t}S6n i^sn tliat if H i s a Hiir S^ ^^ noAnls than svci^ 
( 56 ) 
Zt m forthir proi^ a t!»l If an @j^ ««odai« M is «itlitr b«dm«ibl« 
me is B aiz^ot SBB of itiilserlAl mdv^m of longtfe n «Dlk B 4^  i t 
ttian M ifi ft falif lasdnle (flioorea U»4)« Xa aeotlon 12t tow 
0lia?aet«rlj»%io& for f€^ mo^loii Iiav* booa 0.mn^ Bir inotaiiBOy 
it ImB tNMiB sho«a Hlmt If 1 la a fais* a^ >i>i«»aiii« «!&leli ie not 
re^ooa th«& i t io li/*4i^di^« (procoaitimi 12*1L)« Alio* i t 
tiae boon jpfroved tliat a i^ dsood fair ag«4aoS&lo ie hwnOBA 
(Broiioiitioa 12«5)« It i s tm^9it ohooa Hiat if » is a f^lr 
S^ Niaoduae «fiiieh ie rtSiieed thea e • S <$> St isb^o IT la a Olamot 
aim of tiaisorlal lao^loo of leagtSb a for oeiw a aad K is a 
direet BOS of oal^rlia. aoaaloa of loagtli a 4 l (propoaitioa 12«4), 
Hmllijr we ^w provoA tliat If £1 is aa Q^moM^Q^ ^ta H is a 
fair mm.& If oaS oal^ if l la aitSier IMlivisiblo or ie a dtroet 
i»8t of aaiserlal @o4^ e« of Xeng^ a aaa a l^ for oosa aCHitoroH 
Xa tbia @o0tioa» m tevo iatro^ Uiood tha ooastpt of fe^ lr 
lao^ bdo aM It^ vo gitea aa aisBaaslo of fair noOaloo. Sat a imsf 
aataral ^aoatioa arists ; Does ^usro exiet &w ooA&lo vbioh i« 
( S9 ) 
not fair ? A;s ftfflm&tiv* aisinr^ to IMs qa«etioii Is giiraii. 
gtariBl^ i^ it (10tl), M S^ <»fii»diilLe l i s (mU«d « fair nod«l|« 
i f m«sry hmmsL% iabseaolt df 1 i i lj«^ j^ s?t« 
pr©p«j«itloa C5#»^  ft?ovfte 1^ tU dBiimis^ ttm B»timt«» that 
timt «(«) • 9t «Cy) • If tli«tt if» ehow that S i© aot fi^ir, 
x ^ c lE miob t ^ t 3^ > «|li > s ^ > # 18 the sn i^t ooo^titlaii 
s ^ i t s of JcR* I«t »'*»C /^|^ B^ * »^ '^^ ^^^^nj) • OtW»(« )^"Q^ 
^ a tttia(jrE) m Qtt, st)i^ 1^ Frepc^iUexi (1#44^ )» i9» baim xp « X|.fi» 
s^ Q • Xg&f «gQ* • « «M |r<?*» • «>» i&Wt w* firstly rttew t!»t 
^ ie- A !UBif«m imtis»aai« of M* 2«t f t i^St •<—> (x«-<'r)E ^» m 
aai> giiRiii «• XT «»^ > CX|'»^ 7)s^ * Wd e^dtrt ma% this n&9 i t 
C 6 0 ) 
ySstft© tlia* i^Q • ie|Q • x ^ wlileh fusrtlMir gkvm atPQQ** *3^ Q*». 
Jf s^ Q**» 6 ^mn r e FQO* C 0* ia ia i t i that yr • ©• Al«Ot 
Q« w 0*« 2hliB 2" e PQQ* C Q0». B i t «j^0 !* X ^ jri#ia» »|C]^ *«iH> 
90 ^lat z^ » 0« S^&t (^ '*'y)3P * e Afifi the si^piag la v ^ 
C6ii@eqti«»t^t tli« mp ssr •»-»> C i^-^ rk U^  well ilmtim&^ It i e 
t?lirlftl to see that It i s an t^ laKriNLWi* S9iie« CS|^ T^)Sf b«ing 
tii9 «pJliaGrplilci la&gi of a uMf or@ ii»)dal«t t^ mUf arn* luTf 
Wom^ m ^ow tint ^ IJB aot h»m^9 in t!« ^ifi&ll^f 
Mgin) » 0 ^  mm ttet mn^ sr* « 0% 3S^* • (xj^ ^y)!?* e I* l^t«itlun? 
»^»«R » X|R or XjT^E < X|R« If I^T«» < XjE, tSum B|^ X|V*> • 
%(«g> • a iniUiB tiiat xf* t u^imyn ir i^ nt «^r» ^ ^ ( g ) . 
SNi9 B n i^ (H> |< BgC^, If %^m m ss^t turn %^q^ «• Xj» M . 
(a > 
It mUfoana tlwaent « e Jf D fi^CH) !mt «|f B^Cti)* Biiiot m i« 
not a fftir »»tei»« 
^»i imia j0eptiB9 of tM« ttotioii In to ^fe soat «»«fiilL 
ir«6til%ff for t^» 2^i*%«r ii8« in iii1)a©4p@iil ^tioi««« 
!%0 follovias iffopositifm i s a gfmmmHmMon of » T«9ult 
of I* ainmtl [l!5a BPOpooitionX]. 
£»!» noaiAo tb@fi ov^ rsT tMntftt mtim^aU of l M alio « tmiat 
3?roof* £ttt H ^ aa li«ii«&t 8iit»i»«ilo of M, Xf I U m 
hnmat inDnniidL* of !?t ^^ ^^  ^ lJ>* ^iMtf i s HI* i&neo C in 
Hpuro in @» o»«POQii«Alljri c l» Iki^ pixro in @, Slmot s to « fair 
10 kaov tlmt lv^i«at tQ!aoo(htl« anft ooi^ toaKKl fmS»aiidal« 
ooiiieiao in ftti @2««»aBl« (Fro|)09itioii 8«17)» SUV in n«r of 
ftfdriaitloiui i2*V$) and <10,1)» «e eonoluaft Qiat 
( 62) 
Bio foUo«iii$ $oropo8itioii isRMi^ atolr feUe«8 fttm ^Samtmi 
C6.a) : 
%ti»m ttff aer eoi^l«atiik % of Bf 7 r) ^(H) is h^pstm in Up for 
fb» following tlioor«H la of paptiootiur i«l«roott will l»t 
ft Mol^M fOP t^ io o&asfttottriifttioii of fair aodnlto 4»&i ia 
ioetloii 12* 
gbOfgfP Cll»i}« lot @ 1)0 ftE i^ MOodttlo* Xf !i 10 oithir 
h»Aiti«ilEao oa? io o airoot ioA of ttOioeriaS w a^nloo of longtii 
II oM tti^l for ooaii m^ poiolMy la^eiiif th»m of loagtli fi*>l« 
thoa a io o tB^ Bo4dLo« 
g ^ « %]P80 1^1 9 is on li«4^at snl^diilo of X» Zf S 
i« IMivi i iHo titoa trlTlRllirf H i t b«»piro ia M« SOIKO S io O 
a»Sr iio4ttlo« Zf IS • ( ^ S %} ® < €) £ 7|)9 i^ro oooh tr^  
io ft oaiiMiX'lol raodolo of Imgl^ n laid iooti 7^  i i o nikioorlftl. 
C 6 5 ) 
le > m l . Sappooe tliat IT n IJ^<B} m ujijs} t^ aoat B» l^ <&» 
Xflfl X e £r n fi^i^(lV) )>• >^  iU9i^ «tm tliiwiit, fli«ii 1sli«rt «cl«t« 
a unlffiini •tn^Bit r l( )^  ^ ^^ ^^1^ x e jrB ejiA 4('^/^>^n^l« 
Zf r f Vt tHaii z e ^i^C^) <^A tturefortt 110 li«i9Br» In M* 
If f f Bf then m eaa finft » oalforv aitbadaitltt ^/^Q^^ 
uiilf (^ ra •iMBoat t e S «»oli t l»t s e tR aiUI AC^/nit) * a* 
Bowi ftppealiag ^ (IX)t tttar« «Klat» AH tsmm^t^wm f:iiUp«N»> «a^ 
d»fiti»ft AB MP • ^ > tvt lAiiQiiL i s «h« liinlitgf on xR» ^ivtoliyt 
tilt iB&p g ; vE «»«»> (w^Cii))Rf siviii a« «r «»—> (w-f (v))rt i» 
m. %^i^ami^m mi%% 1^ Q ttrg, i»^ •(»«f («)) ^  A C ^ / | ^ ) • «* 
I** w • i^ ^wg • • • • • %• "t • • ! • ••• • wj ana t • t | + tg • ••• 
•••• V * *i * *& * •••**• '^ •^ * *4»% e tr^  wift wi,ti e •* 
lioooaorpliio Jaagt of <«»»t)Bt ^Cw *^'^ ) i tCv^ t^) ^ • • Sl«tt«rljr» 
«(«! «» «|) ^ tit 3liiB«« tr^  and ?| art anlfarn subaoiiilM of 
teiigm a imt «fl r«»pa0tiwir» m m H(»^-tp a * ^ «a^ 
8(w|-»t|) I fl»l«0. SiHCMIf »(••*) • 8dtt{H(»^«t^),H{w!.t|)) I 
C «4 ) 
e^  fifiiti^rm eleaenl g € S Oaoh tDat 1 1 # and dC'^/n^} • 1» 
^Itftqiientl^i n f # i&aS ^C''^/^) • « #> I , Biimt i t l^),(t)* 
^«Krd« tilt cM of IMt seetiofit «« hEV« III* foU«i»iiiS 
% lki4«tuM aal»ao$1.#» i>f tli« wdolo tlkta «lii ttoAnlt i lMt f i» 
fftir» flu prm^ liHiiiiAteljr foUotw H^ oa SMwr«i (7*9)* 
mtm i t ift oaitiN»t« 
gJNwgf (U«$)« If « i« AH S^"«»ioU aat «¥«ry ItP^ oHit 
ftatattdul* of H ia at^potttd Ixy aa Ii>4«i»i0 tatsseoU tbtn H | e 
It i» mil Ies8«ii tliit wmff pur* «etl»^ rottp ef an n^Uaa 
m^P i» i^  o^t ci^ i^pr t^* Ikif ifi [X?]i S« SiMMsU ltt» olMMie» 
tirii6d those n^Uttn gretpft iA iHtioli ^fts^ iiiat ftm^grimp i t 
PI3P«, ffet IPWry lii^a!Hit qti«sll9ll «»il«l»;What are those S^-module^ 
in #iiQb •Virr iMit&t stil>aoAole i« b>iptti ef St^ h aodnltt «r« I t * 
( 65 ) 
B?oi»»itteii (12.1), »it M ^ «a ^iM»«til«. If « i» IMr 
gTMf* supsieso on oQi^sfmef l^% M i s m« lb»aivi»iUe«tli«ii 
l3r prsseeitios i3A)$ I^MBtm exists s imifefra slsasiit z i sosCli) 
si^li %tmt n^m) • k < % 8s If* osii mifi s umsesm slsasnl y e U 
s»<dx t»!»t x e ^ and aC^/^) « le» €lifisaidjr» B^ Cy) • s , Aiss 
% Brssjositim (3*#>» f'E is s Donii&se ssamM sf H. Xst f t»« « 
asiii^^ii^l tiP-^irisiDlt su^ a&attls sf H* ^sn f is s mmmnA sf 
&(« fhsrsfssfSf yB ^ f is slss s soanssA of is, xst s^tx.g«,,« 
,«,t X|^ 2t»** ^ uBlfors slSB^att of f snoh Hiat s(X|) « i 
imd ^iH^xy^) • 1 for i • Mt , , » , Xst jrl^  > f^>*»^)f^ • 
xIR > 0 !>• tfes QBiQtis oei^sitioB otriss of yfi aaa nmi^/j »)* |^^  
sjaiC l^Vy a> * ?2»»**» «»C^J^Vy o> • P^ t smCjTj^ ) • ?• fbsn 
Igr gropesitloa Cl,44)» ffi • y^ Bt y^ f^  • f^§.*.^^^f^^ 
@M f j ^ «• »• A»Ot Ut ftmt'inVig-It) « % «nft wm(X|») • Q, 
^«« «W2 <5te,i • «ii*t«. «Wl%- *l^ «2% • «l» and 
1^^ • o« witbont sir loss of gsssmlitr m mn ssssas 
C 66) 
if«sat sent if t a, ??§ hem n^^^ %¥% % ••• %H * *!%• ''"^ *^ ^^ »^ 
,• f|, P<5 • 0 glf»i «iat r € ^^j^ (^ • „ %V2 *** V ^ - V s *• 
, • f|^t ^ ttoat ft t 3FP|Pg ••• 1?|p » 0 !•«• IT • 0 sua liitrtterot 
the laa]^  ^ 4 # *^^ ^ ^ ^ 2 ^ ^° "^^ dtf liiid, Btiiot f*'^^ i* 
& imlfom ei@i»at of K* &liiQi %tr«*i^ 2^ • Ela [%(y)tBi|(«|e^2))*«# 
gonoe t^ l«m& (6«?)« tlbt Stt^ aodole B in hmm^ in B« 
l^ (jBj^ j^ ») • «», 3t»3« H is boaja f^it tli«r0fi^0t w^y aislfom 
etmi^nt of sr niii hzm finite i&eii^ t in S« mm^ ir lo not tt^jgrnw 
In Ht iMcdi io a oontradiotion &o E is « fsiis aodate* Bonoo ttio 
rosiilt fol.1090* 
< 6 T > 
g ^ l l ; ^ (12*2>» 4 fair B^mo^tAe 18 «it]i€7 r«lbi6«d or 
'Bern from tht ftt)civ» oearoUsry i t i s obvieo* timt evsiry rednoift 
fikSr B^-m^X^ mn mt b« b^lT&0iUo» Imt It do«« net glf« tht 
olfur pleture of tti» «t»s6ttirtt of liijt ttti^lt* m% t&llmim 
parojpeaitioa c^w9 ttiat oneti A MO^IO « l l l !>• neotesarllir lM)iiiidt4« 
gf|» l«t B « ® £ B ,^ vhero ms^ n^ $M e^ ilr«et aiui 
of BuioorlAl IWAEIIOO of Ung^ at bo a bosie oobaodiilo of B.^bos 
by rnooroB (3.10), M • ( l | ® Bg ® . . . ® B^ )^ ® fl^ • Bj^ Cll)} , 
mboFO B,|« B^i ® j ^ ^ §) .,« • If M io not booaitfti tboa 
00 i s S« Winm ter mxisf iAtoflsr n^ m mxk tinA intoipnro u onA « 
otKdi ^lot i i | l c j & ^ a a i i a ; B ^ f i O f ^ i ' o . l o t s e i ^ boo 
oiHf oTtt olonozit oitb o<x) • »# tboa B(x) « o. lloof tot y t i^ 
bo o Qi^ foi?» oloaeot ooob tbot o(jr) • lr*l, tboa ^ |^) « I* l«»v 
ooaoiaop tbo oabnodolo s • (3Cf:r)H. lot a» > a^ R >...> Xj^ |R > o 
oad i^ H > f|^ S > • •. > f^^ > 0 bo tbo ttBi^ttO oo^pooitloa oorioo 
of «li oad iR roopootifoUr, iboa bsr ( n i ) , oo got ^ i M ii»oU 
( m ) 
xR > « ^ > «qj|^ <^ > . » . > » % % • • • % j ^ (^ • © ftii« 
yfi > jrp| > yP|fg > .•• > yP^ Fg ••• f^^ fjg^ • 6 art iai» 
unlm^ o^s^sitleft 8«rl«9 «f sit ana 78 7«at«otiir«li3r« 4i» d»iit 
in fre]Mi«iti@a <l2«t)t m am ttmi tlist H in ti^ iumt •iil»Motol« 
at H» 
e»tt» X, I f 3np»R « jrl{, ai«i y • |T»3P»« fcr •©AM !••» e t 
af^ «t l^t y e n stiQli l ^ t %(jr) < Ky) • t« Biiio* 
%(?) f ^f) ^^ tliar9f@r« H Is not ii»piar« ia », 
Sg(yr*) • i>Cy) * •(yr^HX « ^ 8d apda 8 Is not ^^por* in M« 
Aftfor o1>taiiiiiiES 1^ 9 i^maji&n»if0 of tai» aoaoXtt m former 
@p9oll^  til* aatiirt et Wm ^m»Bi»$mM of ^i« soAnX* in tht 
foXXowliig ^ii|)o»itleii* 
BfdP^tltJQg (I2»4>. X<9t @ l>t an ^-«>^tel«. I f M U fair 
msA iredneeAt thmi tam B^Kf nAam^t B I0 a AlJFtot mm of 
saiserl^t ludalAi of Ung^ a for sosw it ami. Z iB A 4lr@ot 
«oQ of m^e@rial aodaXes of l«&gt^ n • X« po88i1>ljr l&^lag ^%% 
]gpstl£» ^ Bro|)OOiti.oxi (I2,?lt 1 ift lioBiiaeft» Beaetf ^ 
B?o|io0itioii CI .IS)* M lo A dlreot ena of onisirifia nodalts, m 
odsfift ttmt thoae Qnieirlid noatoltti art oitHtr of lABglh a o» 
of l0ngttk m-t for ooat Wk Suppose on mntrnxf that ttmr^ mU0 
smfora aodaloo j ^ aad yH of IS mah ^mt aCfR) ^ ^^^^ ^^* 
ftoo ft0 iSoBO in tropoolMoii (i2«5>t «« o^^ ^®w f^aa^  tli«rf oxiato 
ft miifortt oleisKml f^ e i^ E toefe «ia« <Z'^ jr|^ )R is fto ttp^ mat 
en^sodolo of M «lii(^ Is not hmpate^ BSaetOt 1 is oot m f i i r aodatOf 
ft oontradlotioB« fb^oforoy tlui aoees'tioii Htlmm, 
mrnt wo aro in ft position to gimt a ei>«i%otiri«fttioik of a 
ts^ mM.9 t^Qli a^fisrftiisos tlio oniii rosolt of S« Sismoti 015] 
ftnai ths proof follows fifos Fropositioas <ll#4)f (I2«5)t (IS«i) 
ey^ a Osrollasy (12.2) • 
Sfcoqpsi (t2,$) • I«t II lio a» S^^adlo, 9>oii S is « 
C 70 ) 
efl for 9<im III p^BBimy tmtsim ttme» of Un0$i ml* 
«MHiMBMMMIMMaHI 
4 SpEOXHIi BWm IS B,^»4mXW^ 
gwigawiwiiniiri m «wi«iiwM w iiii> moiiagiiiwmiMiniiiiiiii 
C. 8b»ta (7.6] l.rtr.«.Mi tb. ..««r«.p. .'^B ft» . v 
jta'bgriwp H «f cm alMllMi fftmp Q luaA iiil«pr» is ^  o« i r i ^ 
»iBt ftiKI aeiat e^oisP08l^ tiit<9» llieiiri»s« m I977i @» Za1»ir Umii [20} 
ftii«rai||««a t)i«st mtloat f«r S *^^ "^^^^ *^ ^^ " * ^ parpo«» of 
tHitt oliaptisr 18 1» »tu^ S |^e^«« prtelMli' baeoA ea tliott 
aotl&stt* I f e i« 101 S i^«»<tet9 «ti«ii ^(!r)» ttv msa^ sa^ao^tt 
II of M auft iiitioiiKr le ^ Of doaottt tlit im^viaelo gtmrntwA Ijgr 
thostt oalf^m elonoiitt x e 1 for iMeli thwro l« attonot » iifiifoTtt 
. l« . l>t y e « R n B « * that 4 { % ) i k. I» f l r . t «et lo». 
WO Mfo iirovtd oeiBo tMwio rtmlto mm of n^idi cr« Qoitt iiil«» 
costing* for imtftiuMt i t io {irof»i Hiat for oqr onlaoatlo S 
«al I of t , l^ jCrf*C»)) • I D ]^ (M> msi %(» n ^ * ( K ) ) • 
^ ( f ) n B !^£ ) , in Hit oiooaA ooetioiit vo liavo 6&R0»t«iA ti«ri» 
soe^t o^poaiiit ems atinooi m mt^tm of f^ ooidto on i t , fbo loot 
0totion iealo «itti miaa a^^iioationo of tl^is notion for b^ptritjr 
auA i t $M iroirod timt f(]a? oigr anlbiaodfao H of «n BL««i4iilo » « 
( 72 ) 
(tt> i i8 ti»por« la »t 
(e) If nQ KQU©aft H/y 18 fiaittty 0mamu& iumn X 
is ft ftlreot aonmaA 0f I , 
O^nitt^ i tliit <dia]pter dd«8 net itflmlvt l$i« imtftoaA of irtYioet 
efcuiptorsi W% i t l»« i t s «im iiidrtftiio* ftnft |js|%ieatlQii»» 
ZB tllil s&«|!t«ll» «« ftretljr present A l»« Golioept iMtit 
^mTBliMm the oozT«0|OBdiiig ooaeapt of S« BBiida [t»8] aaft 
tutu a miriN!? of baeio r««Qtt« l^ ftteft oo ttiis cioiic«pt «r« sr«Y»a« 
eat»i»aistt of H ttion fof aiisr inloip? k ^ Ot «« dtfint £^(t) 
Id bo imlwoatlo of U gtasratoft bjr theo* ujaitom oXeaonlo « e Ht 
for «iil«^ the «l«a»aio S « i X 4 S lal^j^lieio oK^osont ^ k, 
in oHi^f 9 ^ ^ #(ir> |« tiio oitte(»atil« geniftt^d txf i^ iooo 
( 75 ) 
a( /yg) ^ itn 
f • B»aaft Iti^ odtiottd t ^ 9ii)>sre8p» sT^ B for ftigr sti^ gnMip 
EaS m m^P 0anA infeeiceF n i t * It ia t^lTiftl to it* ti»t tlm 
tb« 3P«iiilt« 9f K* Booift 17«6]* 'Utimmmt ^« p*oof of a rtoiilt 
ytiiso aniklogotto to ttiat of K^ a»iii&«« jpowltf ISit piroofo art 
tltHer o»lt««d aro okotoligr^  
f$T»%ts «t piToiPo tiko following rooslt % 
|goyi>Bl^ tlj^ ;i| (15*2)« X«« M tie a& ^ «ai>aEil.o ftM SyK !»o 
•ii1»BodQl«sof 1 ttioji Itio folloviiis Hlik t 
(ft) s ^ i f (») for a 2 • 
(ti) Soe(l) » # (o ) 
(o) ioo(M) ^ rf'CH) fve &>% 
M tt WQK tbtit ^ S ) e ^ g ) f^ II ^ 0 
(t) ^m Q rf^(») for a i t 
(f) B^#(H)> • rf*^*^<|i) 
( n) 
(i) js^m e E If aM ©lay if i s rf*(i) 
SSail. (a)t Cfe)i (o)f <fi)f <«) ssaa (f) t r i n a i y f©llw 
frssi t ^ difinitlan. Since Se»e(M) i0 @ss«titl«l» tli«refs»i*« (g) 
(h) tmt X bt ft ttidf«ra tldsierit In H n ^(H) * Sent «• 
obtelii a tti9if cm «l«i»nt f € U imolk tlmt « e yH aM A(^/j^)«a, 
®«t BH ]^ (M) c ^CH*HH)). tor the amm imU*%QR ft i tJ« 
a i3Qlf<ns •Xiraeiit ia ^(B*^I)) tlien Uttve «xi0t« * unlfeni 
%l0mm % e tf*(K) sad) mat iC^ /^g )^ « »* SPiiriAlly a € ^(M)# 
4s X e B'^ CI!);!!* mxk obtain a unifoni eUotat f t ^n n inob 
rfS c yB ar yS ^ BR, A^  *^*V|^) • a, w© iw t^ bava iR ^ i^, 
Efeiica « € Jl eM »• g»t a t ® n ]^(M) ^mai formar yial«i 
it) lift ^(H) c I . ^mi&m a molforn aX^iial z e ir 
C 75 ) 
and sttppOM X 0 H*^ (K)# Itt ©tfaiir WOP4» ^^  /JHOK^ * **• 
X«t ^C^/^anK^ « n "t^  % tli«i «• eftn find m u^iSmm •Itmat 
j rH^j t r iK, But xROEcyR, •« yRiisiJftni; «hl<& 1» mt 
)^ ot^ VL« »• *^* /^«EnK^ • •• fte«?««ie(r«t % t rf'CE) and »• 
( I ) ObHotitly X«f^  I^BA «id» i» oentalnftd in tli« ri|(lit 
tmn& 9ldt, Ctoantaor & «tiiSfer» •l«»itt % t G C^ir)'^  ^(K)« ly 
AftfisltHiii iC^VjiRn »^  i •• ^^'^A^n i> i «• At at In 
iiiii«erlAl» 1^ n xns » i^n H or xS n x, Oo^0«t&«ntlr 
( ? 6 ) 
tiiilfom 0%Mm&% s e t »»iili l^ t y % im mA A(^ /^ ) * n« 
OoBji!^ 1^ ii(ZX} on It ^^rm a wytiomri^ aaiB f i iS «««> iiit» uliiai 
10 idiiitilgr on ^B, Sbeii x * tiz) is a nitltoxtt •tsspnt wWi 
•(x • f Cx» ji a* mm^ x • fCn) • (x • f (x» e » • lP(e)* ftiia 
l>3i5PPQ»it^ tya (l?«4>« B»r «i^ t«!i» stit>n»aiil4Mi II &«a C of K* 
ggyjf. |i«t X t}e ft iifitforo •ittaint in ^(») n IBE'HK). 
IMS Implies that th«ro txlAtu a itBifom %Umm% • € S ^Qb 
#iaf X € i» «a« dC^Vjta) • »• Aa eClfo « € rf*(!t)t irt gut 
f^r proirlt^ tli» t&wtm Inotia l^oftt eeiioidir % tmifoiw «l«asiit 
f e £^ CSn #^^(E))* tbtft 1li«r« «xif$tt ft imiform elofttiit 
& e sn rf***(K) titoli timt y e 1^ ftaft €{^/^} • »• «h«i 
fibriDtiiiar jr t i^ Cir)* ii^«attig to preioftiiiQik {19,2) (f) «t 
got I^HK) • rfH^K)), awot & e a^fi"<g)). sborftforo, 
i^ o«Uiiar to 1110 d&f iaitioii w« got / 1 B^ HS^ )* Mm§ 
( r?) 
flksft i»atto« ft zisSMMr of i!«Sttlt0, $U»)0 iltm iXDofn of tbo soot 
of tho irowato Sfoo poraltol to t1i&% of E* Sondi [tf6]« fliareforot 
tli«!Sr art oaltteA, 
^finit io^ ai4a)* All Sg^ »@oattUo is «!%& l yt %(»)» U said 
to ^0 of liorioosliaL oxpomnl u i f iP^(o) Q 8|(ii) )>ttt 
Soflnltlfia (14.2)« Ao s^ -MttiMo £( to mid to lio on OIOKOII* 
tsrjr aoaolo of «xpo»t»t a i f li(li) « n onA ^ o ) • S. 
J^opofitioai (1.4,9) • 2f H i s fm 9%mmat&y noakilo of 
oxpoaottt n ^ 2t ana i f U^in) • S S ftj^ ^ t ^v^^ «|K «?• 
uiiioaflol iQ%aoiiitoo« mtik of ooao l e m ^ u^t, Ston » » ^ so^ B^ 
ouoli tliat e^ «t9 tmlsaflol mMlm wlik t^ e o^ H and 
|goo|> doaoi^ Koir mw ttoifors oloiioAt x e 1* « # £ o I^ 
thou wo tmm » • Ij, • %*,. f^ ^^ ** • *>t ^^ JP • « » ^i « e* S, 
A ^ ^ ?JlV/a,^ 4| i | 
( 78 ) 
I 
ii« OoiMHiQtteBllir %i(x) ^ a » •Cs)* 3ii»ft %(<) » %t(x)« Shi* 
IsnuiNNi timt # i s an bp»piir* asliwSsdo of 1« Btiit* li^  Brt$«»vlti»ii 
(a«5)» B* i t & «aaimn& of 1« Ibis gifOi @ «• IS* iyi I* i s f«8«iitlft|. 
•nbsiodsile of M« 
I^pl^ i&g tilt fiasio todbnipt m dbovo cmd pfOQotdlUQg oa 
tisilojr litmB as ift [?t B^opooitlcs 9]> «e bairs tlio foUoviiig ; 
|goy>aitioii Ci4,4)* Zf M is an Sj^AAs ai:^ K is soW 
i»dsils of M« Xf fi anfl t ars 1i»otb slsffitsitery ii»^lss i^ v^powat 
ft <ii 2 2) aaa if H^^(o) • \W m s® E^ (K) intra H is aa 
staaisfttasqr woWs of ci^asitt ii4f tbia tbsrs ajEists an sl^walafgr 
stibnodi^ a B* of aqpos^t B sn^ tbat M « fi* ® s^ 8* ^  ff« 
Sbs i^ soof of tbo foilosi&g mmlt i s gifaa oair to point 
oat tbs tt^ialQiio bo# l^o laroofs of Him otbisr irasolts mn bs 
adoptoA froa K* BOatta [7tB]* 
gg<>p>aitioa (14.5>» If b(ll> • a J^  8 is fioito a&A 17 i s 
a sabnoflsXe of E midi %\m% ^(1!) ^ II aad rf^o) ^ B ^laa 
bW «• a - I , 
( n) 
^o^» ^•ull&s ^ ^"^ $»ti»i%$en and useiiiBptioa »• 
tliftt E**(o> n B ^ ^Cs)* Si5W>»* ©a e«itrc«y rf**'^(©)n t ^ ^(n), 
B*(©), i^i^Uas t© ^0$otiflda (13«5>i «• asi* #(%<»)> » 
R • l^M 2 ^ o ) . Sine* o ^ 2, #(0) ^ rf^Co) ^ B. mmm 
H • H (^o) •> H and «« g0l # (0 )^ S «liieli ie a ooatoadiotloa* 
fa«Pt|E0r0, H^^(0) n B ^ ^(H) m^m m hW • »-l* 
Oy0U«Pl <14»6), If IiC«) • a i t i s finift* ^ta li(%Cl» 
p^gfi£* SBOciag B • ^<l) ia I>r0p08itl0a (li4«$)f tb* i?«ittit 
ttoaiaa 0f eip0i»»»l a «B« W^ilEFl^}) • 8**^(0). 
yaef. It 10 nmxwae m ia [7t frapotitioa 6]« 
(a) s©o(a) ^ a^i^(s), 
(e) ^n (g) ^ <^  tl«iMiiit@i;|^  aotelt 0f «i^iiint n^ 
glgof» (ft) una (b) i(r« iJimediatt fe^m tlui dttliiitifii %f 
ii(M). m« ppoof of (d) i»aml{>g»U8 to [@t^ «fe^  4]» 
pfmt Yimft on sliillejp Unt»t it i s iiialtttS* 
SBhtprta (X4t9)* If S is an S.^ aoflalt aiii hCs) • nili nf/t ^ ) 
a ana •it)i«r ^ « # or hCl^ ) > a, 
la tbia 0«etl.6a, m as* tht aoaoes^ t of tSia aabasdtaas 1 (^1) 
aad #idt)0« a otss^ er af aeaHtl rasalta of iHPora oabaodiftafl* 
Braaoaltiaa Cl$«l)* A m%mmu I of aa S^^dida H i s i2«fsrs 
i f aad oiOy if y s ^ S ) ) • n^m for all a i o. 
fypof. IT »©po«itlea (I5,g) (fe)» ivs t^vt a^(B"(B))»»nB^(K), 
( 81 ) 
li«i«r« I f ani oaily i f %(tf*(S)> * %(S>, 
Bow «• giv« aaotbcr eritcrloii f^r tHPori^ ef a iat)no68l«« 
W ©f 8 t» li»i>«r« i f «aa ©cay i f rfH») • s • S*(o)» 
gp»g£» ^ ^ ^4» u^etBSi^ I t t jK iHi » naifora •l«m»st l a 
timt tC^*) • tCf) • t ftBd ?* » I * iMe gly«» 1 ^ * t s Mid 
n e t * B®(e) OS / • t H^ C©) e rf*C<>K «s«f©f<8f#,#<»)5»*a%K 
flui otiitr iaoititloii i« ^ i t i a t , 33idrefo»i» I ^ I ) « S*> B^o)» 
Goawrniljft ^<rf*C»)> • S^ CB) • B^(BPC»)) • «^ CH>, So ly 
BropoeitioB (l§,i)t V i9 AB h^Tgrnm m^amisBX^ &t H« 
a timn rfHir) £ # ( K ) i f t^tA oisiy i f \CP) ^ i^(K), 
KS2£» i^M?ooo \ (W)^ I^CK) mm rfHys)) ^fiPci^d)). 
4$pfttUiig to Bfoposition il3*3h »t i@t m^^o>^K 4^  ^ o ) « 
C 62 ) 
tmi^ oe* ^W^^t} thill l^(rf^S» ^ ^ (rf^E». Appt«llii« 
Worn in in«9 of t ^ srenttts pee'uA «t liaT« th« folt««iiig 
#^ii9i, BiM% ttm profyf is «l«|l8r« i t i s 9»Bittti. 
then tlii foltovisg er* •^ivmUnt • 
(s) 9 is b»p^« in lt» 
(l>) S ie a airtefc •ii«s»iiA «f rf*CH) f«r mmpf n ^ ## 
(o) £r ff ^ r ^ fi ftaft l/n i« f laittljr iiiiirftt»a thtii 
I ie ft dir«o% siiB9esaad ftf £• 
B X B I . X O & B & f B f 
[2] A« OftUe immt%9 
[5] e. 5Bt^ 
(4} Ct Bt8lt»D«ll 
[5] f• % kmSmten sad 
[6] l» mpianelQ^ 
Qn 8 j ^ a » l t s IS* (So ^pfitfor) 
S Sottt dieoisp>0itioii tUtoresf 
COBWiiiiiioat^A)* 
: Xiftotoree en Xii|«etivt wanUt 
aod ^stieiit rings* Bpx^ingm^ 
1lsrl«i« fiKTUa (1967) a»«49, 
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